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Steam Traction on Highways in 


England. 


Quite an important trial of steam 


vehicles for heavy traction on common 
roads was recently held at and_ neat 
Liverpool, England, under the auspices 
Seli Propelled Pratti 
substantial 


ob 


ol the Liverpool 


Association, who offered 


The chiet 


prizes to the competitors 


ject of the trials was to arrive at a type 
of heavy motor wagon, which should be 
capable of economically taking the place 


ot horse’ haul The competition 


age 


steam-drive 


turned out t be one ol 
vehicle 5 only but tl ere \ no restric 
tion as to the source of power, so that 
was mechan nd self-contained in the 
vehicle carrying the oad Phe part 
carrying the generato motor migh 
be detachable from the | \ o the 
load, bt the ehicle should be ipable 
of going nvwhere that lorse-draw 
vehicle carrying the same load could 
ind of be ne pl ced I s le pos 
ind { ! he ne withd iwi there To \ ] 
out exte4ri assistance 

The length of road to be t ersed was 
a circuit of thirty-five miles with grades 


exceeding 


“ 
or consicera 


But four vehicles 


in steepness T in 24 
appeared in the trial, and not one of thes« 
was from the best known builders. sucl 


Porter or Fowler & Co 


defective fea 


as Aveling & 
The 


the 


most 
was apparently in the tires otf the 


runs 


traction wheels, three of 


heing delaved for repairs ( wheels on 
the first day The trial was not a race 
although a time schedule was. if possible 


icles c irrving 


to be fulfilled The veh 
] and 


1 


es an hour 


tons were to make six mi 

those carrying 5 tons four miles an 
hour \ 2-ton vehicle fired with liquid 
fyel made the run in the net time of 4 
hours 56 minutes, burning 20 gallons 
of oil and experiencing no serious in- 
cident except hot boxes \ wagon 
with a load of 2™ tons made the run 
in the net time of 6 hours and 33 


minutes, but was delayed four hours on 


the the out of a boiler 
tube 


got in so late 
that the time 


a 4-ton 
van did not complete.the run. On the 
the 


did 
the 


each 
pleted the trip. one of them knocking out 


way by giving 


One 5-ton vehicle 


was not given, while 


second day 5-ton vehicle not 


run, while other three com 
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the entire end of its low pressure cyl- at the outer edge The distance trom one 
inder on the way. Trials occurred also line to the next, measured on the circum 
with various incidents on the three fol- ference, must, therefore, be 2 inches. At 
lowing days. In the maneuvering trials two points outside the disk and some- 
ill the vehicles performed well The what more than 90 apart we locate the 
weights of the vehicles seemed to be stationary lines a and \gain it is not 
ibout equal to that of the loads carried necessary that thes¢ ¢ should be ny 
The results as a whole are said to have definite distance apart, or that we should 
been encouraging for the future of steam now the distances ut te Onvenrence 
ropelled vehicles de ribing let ar iches ip 
_., - measured on the th reumile 
1 ‘ Loin t clo. Ne 
Making an Accurate Index Plate. 90 Draw | 
> 1 ste lis j Am 
BY G. P. WETMORI nceide w W l now 
Me ( 1 ‘ 
Having occasion sone tim Since t 
\ ( tl ( 
+e du te or div de some pl tes tor ut 
' 1 
¢ machines, and finding the 1 
. 0 ( ror byt 
ichine dividing head too { nut tru 
\ H 
[ determined to orig e plate ol 
t nm 
spe purpose 
While he | doptec 
gel ‘ i 
ae i 
i \ Wi 
1 \ 1 vy d wt 
\ | 
\ + 
t ad dey () 
A \ , ex 
, a pa 
} 5 7 
] 5-1 ‘ 
| I Wi 1 t 
in 
ure ( 1 
a 
American Machinist tur? , opp t d Q-1¢ 
ad ’ 4 1 ‘ 
: 7.10 Q-1¢ mh d ad 
Fig. } 
+] ler « a ee F ne 
, ' lis satiate sas : v4 (4 SI t 
DIAGRAM ILLUSTRATING PRINCIPLE Ol 
’ . ions \ ( t t u ut trom 
INDEXING. s 
h to locate t positior Wi 
new it certainly was origina ras I have thet aT irement 
was concerned, and may be of some in vithout \ cumferencs 
terest to the readers of the \merican the d r the t location ot the 
Machinist.” ines a and / This process of reasoning 
The manner in which it was done may holds ¢ umber of spaces 
I think, be understood by the accompany \fter draw ted ine 2 turn 2 op 
Ing sketches pe te a d orrected line 3. turt 


Referring to Fig. 1, first to illustrate opposite d draw corrected line 4 
merely the principle involved, A is adisk, The lines should now all be an equal dis 
free to revolve on a fixed centre 0, it 1s tance part, but we have probably 
not necessary that we should know the made our measurements in straight lines 
circumference of this disk. but for con (it being more convenient to do so), not 
venience let it be exactly 8 inches. It is in curved lines, which are required, a 
proposed to divide this disk into four small error will probably have crept in 
equal divisions by drawing radial lines so that the disk will not be exactly di 
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vided. 
only necessary to go through the opera- 
tion just described once or twice more, 
each time using the corrected lines to 
measure from. It will be readily under- 
stood that as the spacing approaches per- 
fection the difference between a straight 
line and a curved line becomes less and 


To make the spaces exact it is 


less until perfection is reached, when the 
difference vanishes altogether. 

Having explained the principles used 
we will proceed to show how we used 
them. Referring to Fig. 2 A is a 
iron block adapted to be bolted to a mil- 
B is a hardened and ground 


cast 
ler table, 
steel spindle, which can be 
A, but not having any shake. C 
is desired 


revolved in 
is the 
cast iron index plate which it 
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ing the measurements. J is a clamp 
which can be fastened to the plate by the 
screws shown. The screws K and L, hav- 
ing fine threads, are adapted to move the 
clamp /, and consequently turn the plate 
a small distance in either direction, and 
hold the plate firmly when so turned. M 
is the miller arbor with a mill in place, 
one side of the mill being placed radial 
with the center of the plate. The notches 
in the plate are first cut somewhat nar- 
rower than finished size. The spacing 
may be done with dividers or by any in- 
dexing arrangement which will be true 
enough to start with. 

To use the jig, notch I is set so that a 
light cut may be taken by the mill on one 
side of the notch, the sector being turned 
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Fig. 2 


FIXTURE USED FOR INDEXING AND MILLING NOTCHES. 


to divide into 8 spaces his plate is 
driven on to spindle B. /) is a 
nicely fitted to the spindle, so that it can 
she revolved without turning the spindl 


On this secter and at 


sector 


and plate. a dis- 
tance apart of approximately 45° are 
and /*, having lock 
through them 


fas- 
tened two blocks, E 
pins G and H passing 
These blocks are so placed that one side 
of each lock pin is radial from the center 
of the plate C. J is a micrometer with a 
large barrel graduated to tenths of thou- 
sandths. The the micrometer 
screw abuts against the sector for mak- 


end of 


After 
taking this cut the sector is brought back 


around out of the way of the mill. 


into position, and latch G pushed in and 
a measurement made with the microme- 
an important measurement, 
“measurement 


ter. This is 
and will be referred to as 
1.” Lock pin G is then pulled out and 
lock pin H pushed in and a measurement 
The plate is then revolved one 
using latch pin G and 
“measurement 1’ the notch 2 is brought 
to exactly the same position as that oc- 


made. 


space, and by 


and consequently ex- 
Latch G is 


cupied by notch 1, 
actly in line with the mill. 
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then pulled out, latch H pushed in and 
another measurement made, the idea 
being to use latch G and ‘measurement 
1” to bring the successive notches into 
the same position, and to use latch H to 
measure the spaces. Add the successive 
measurements made with latch H; divide 
this by the number of notches and we 
have another measurement, 
which we will call ‘measurement 2.” By 
latch H and ‘“‘measurement 2” the 
opposite the mill may now be cut 
correct position. Bring the last 
to bear on latch H/, set and cut an- 
the way 


important 


using 
notch 
in its 
notch 
other 
around. 
go through this operation several times 
to get rid of all the errors. After 
side of the notches are cut it is an easy 
matter to set the mill and cut the other 
side of the notches. 

While it takes a good many words to 
describe this process the process itself is 
The measurements may be 


notch, and so on all 


It will usually be necessary to 


one 


very simple. 
accurately made and the jig is inexpen- 
sive. Not the least in importance are the 
knowledge of just how near perfect the 
plate is and the facility of continuing the 
perfecting process to the required degree. 

We have cut plates with 8, 10, 12 and 
The last space of a plate hav- 
Each of 


18 spaces. 
ing 18 spaces was I-10,000 large. 

therefore 
= I-180,000 


have 
small. 


other must 


1-18 of 


the spaces 


been 1-10,000 
As the plates were 12 inches in diameter 
I-10,000, was equal to 
1-1050 of a degree. A pretty small error 
for ordinary machine shop work, espe- 


the largest error, 


cially when it is remembered that the 
plate was cut around only three times. 
taking the time of one man for three 


quarters of a day. This being accurate 
enough for our purpose we did not try to 
go further, but certainly could if the con- 
ditions warranted 


Waterbury, Conn 
AAA 


The Truth and Errors of Mr. 
Wiener’s Method of Finding 
the Area of Curvilinear 
Figures. 

BY PROF. J. J. GUEST. 

As the elegance and simplicity of Mr 
Wiener’s construction will recommend it 
to engineers, a simple but rigorous proof 
of its truth may prove acceptable to those 


who cannot follow the thread of Mr. 
Wiener’s arguments or realize the value 
of Professor Church’s criticisms on the 


approximations involved. 

[As a proof demanding a 
knowledge of a little geometry only will 
appeal to a wider circle of engineers than 


previous 


can have digested the previous articles, 
Mr. Wiener will, I hope, pardon me ii, 
in furnishing the following proof, I re- 
describe his method of proceeding, tak 
ing only a slightly different point of 
view. | 

Let it be required to find the area of 





en ee 
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the rectilinear figure abcdh gfe, in 
which ae, b f, c g, and dh are parallel. 

Method.—Produce the lines e a, f }, g ¢, 
h d and draw a line perpendicularly across 
and D. 


This line should, in practice, be drawn 


them, meeting them in A B C 


close to the figure whose area is re- 
quired, so as to minimize errors due to 
drawing; in the figure it is placed well 
away for the sake of clearness. 
On A a choose any point P. 
aeand with radius 
E P describe the circle J P L, meeting 
A BC in J and the line U 
tween A a and B b in L. 
Make B F b f, and with center F and 
radius F L describe the circle K L Q M, 


Make A E 


center E and 


L midway be- 


f “if 
& 1b 
a‘-- a 
| 
| 
M 
| Sel 
M 
L. 


GRAPHICAL DEMONSTRATION 


cutting A B in K, B b in Q and the line 
|” M, midway between B b and C ¢, in M, 

Continue in this manner until the last 
ordinate D d is cut by the circle whose 
center is H and radius H N in S 

Then S D?’—P A’ 
to the rectilinearly bounded area a bc d 
hgfe 


is accurately equal 


I 
/ 


roof.—Draw a a’, b b', f f', e e* per- 
pendiculars to U L (produced). Then 
area a b fe is evidently equal to area 
aaee+area b Df’ f. 

Therefore, area 
abfe AUxae+BuUXxdOf 
mA UX 4AEB+ SCX BF. (A) 
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Now, QO 2? Ok?2?— 8 F? 
K F2— BF? 
(K F—BF)(KFA+BF 
AB (2K F—K B) 


which equation could have been written 
down at once by Euclid III., 35 


Again, 1 Ul? Lre-—Uts? 
K F2— UF? 
(A F+UF)(AK F—U F) 
KU (2A F—KU) 
Therefore QO 42—LU? 
2K F(K B—KU)—(A b2— K U2) 
=2KF.BU—(KB+KU)BU 
BUI?2KF—-2KhB+KRB—K UV; 


BUX2BFARU? (1) 
g 

h 

4 

's 


| ‘ 
NM ’ 
* 
‘\ \ 
\ \ 
\ 
\ 
=. a a 
W D 
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OF MR. WIENER’S METHOD 


Similarly 7 2 P A 
AUx2. Ul A UV? 


Al 2A / Al’? (2) 
Therefore adding (1) and (2) 

O B2— P A 
BUX BF+AUX A E)+BU2—AU? 
Since 7 / A U/’, this reduces to (3) 


QO B2—P A= =U 6 BF+AL 1k) 
which from equation (A) above 
2 areaab/fe 
In the same way 
ie 8 xx O f2 
S D2 RC?2 
Therefore adding 


S D2 — PA? 


2 area bcg/ 


& 


2areacdhg 


2areaabcdhgfe 


The method evidently applies whatever 
be the number of ordinates or whatever 
the distances between them. It is to be 
noted that the construction does not fail 
when the value of ? A chosen is zero, 


ind this, as Mr. Wiener points out, is 


the best value to select, as it minimizes 
the errors 
The method therefore gives mathe 


matically a perfectly accurate result for 
any such rectilinearly bounded area, the 
only practical errors being those of 
draftsmanship 

The construction will fail in case the 
circle whose center is E does not cut the 
line U |’; that, however, is easily reme 


died by selecting a larger value of I’ A, 


rr an ordinate closer than B b 
In finding the area of a curvilinear fig 
, 


ure by this method, the first operation, 


iter drawing suitable ordinates (a e, 


f) is to “equalize the boundary,” 7. e 
to draw a rectilinear figure approximat 
ing to the curvilinear and as nearly as 
possible equal to it in area (See any 
engineering In case this 


book on c1\ 


not done the rdinates should be s« 
lected so that the polygon through the 
points where they cut the curve is roughly 


equal to the cur near are 

Che other sources of error lhe in the 
draftsmanship, and the principal of these 
ire outlined below, so that the errors 
equalizing (or 


amount # is made 
in transferring a eto A EF, the error pro 


duced in the result 


The same error is made if, in drawing 
the circle J P L, the compass needle is 
placed on the line 4 B E, but an amount 
vr off the point / If, however, these 


errors are made at one of the interior 


centers, say /, the error counts twice 
over and is %4 (AB BC) # 
(3) If the line L U, drawn through the 


ntersection of circles J] P L, L O M is not 
midway between A ? and B Q, but is out 


4 position by an amount y, the error 
produced in the result . from equa 
%(BU2—A wW(BL 1U) 
(/ ! ) 1 io.3 

(4) It The enter ¢ } circle say / Ss 
taken off the line A BC by an amount gz, 
the error is 2 (M LU) to the first 
order. For suppose to be taken as a 
enter instead of and / to be at a dis 
tance ] nd M* [ the con 
sequent neous positions ol Vl 
and | 
Then by equation (3) 74'V'"?*—ZLU 


area of initial figure between UL’ / 
and V V7/ 
Mi! - et 
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VY, 
/ 















The error 


MV? 


5° 


(M' V* 


iy ( MV*—M'V 


100 


) 


15° 


(L C4 


+2.MV 
%12.2LU.2 


MV )z. 





ae s @? 
.2 ¢neglecting 2 


+ 2M Vz ‘neglecting =° 


The errors being small their 
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squares 


can be neglected, and so to find the error 


which 


could 


be 


produced 


we 


consider 


them all of the same sign and add them 
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Total Bolt Area: 
25 








’ of Nef Section 


























Number of Bolts 


24 








+2 M' 


My 1 MV*—M'V" 


%{MV*—MYV* 


L 





D cm ae. ay 


; neglecting 
%{LU*—(LU—s)? 


point 


3° 


It must 
that 
on the final result at once and is not in- 


FOR CYLINDER OR 





20 


TANK 


be noticed—an 


an error produces its effect 





10 


HEAD BOLTS. 


important 


creased by the subsequent operations. 
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t gether 


The amount of the 


calculated 


who can 


by 


select 


any 


his 


interested 


own 


values 







errors can be easily 


draftsman, 
for x, ¥, 
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thus obtain satistac 
MECHANICAL 


Worcester Polytechnic Institute. 


greate! 


DEPARTMENT, 


etc., and 
tion 


[We have also received a demonstra 
tion, which is similar in principle to the 
above, from Mr. C. Garrett Smith, of 
Krailling-Planegg, Bavaria Of Mr. 
Wiener’s method Mr. Smith says: “I 


think it the best thing I have seen for a 
Ep. ] 
AaAaa 


Cylinder and Tank Head Bolts. 


ASWELL. 


long time.’ 


BY F. K. 
Determining the number and diamete: 
of bolts or studs required to sale ly SCCUT< 
a cylinder or tank head against a given 
a simple problem, but being 
decided by 
It is 


pressure 1s 
somewhat tedious, ts often 
rule of thumb or so-called judgment 
very easy to say “our old 18-inch cylinder 
inch bolts, and ws 
inch large 
hold all 


engines had thirteen 7.x 


these new ones are only 1 


cylinder, two more ought to 


right,” losing sight of the difference in 
load, due to increased steam pressure, 
and sometimes forgetting that with th: 
same pressure per square inch the total 
bolt area should increase in direct pro 


portion with the cylinder area. 
The accompanying chart was designed 


to simplify this problem and solve it so 


rapidly that the old excuse “no time’ 


longer be given To illustrai 


cannot 


the use of the chart let it be required 


to find the number and diameter of bolts 
for the cylinder head of a locomotive, the 
bore of the cylinder being 18 inches and 


pressure 175 pounds per square 


i aioe Oo oe se © Oe 2 ee | oe oe 0G Bee See ee ee ee / 
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intersection downward to the 7s and with ground joints we expect this is 


considerable 


this 


inch diagonal and then horizontally to true for cylinders of size 


the number of bolts’ scale at the right It is largely this consideration of tight 
the number of bolts (25) can be read. ness which decides the diameter of studs 
By following the pressure per square to be used—large studs giving an in 


and vice 


AAA 


A Grinding Machine for 
Work. 


machine she 


inch (175) vertically to its intersection versa 


with the cylinder diameter diagonal (18) 
and thence horizontally to the left hand S ‘al 
scale, the total pressure or load on the pecia 


head can be read in thousand pounds 

(44,000. ) Che 
This chart used fo1 

other bolted heads, 


square inch for the 


accompany 


can also be all ing engraving will, we fear, impart a 


substituting the static serious shock to those who stoutly main 


pressure pet initial tain that every machine tool of moderate 


least should be so designed that 


steam 


pressure size at 





& Fawr”. 


GRINDING MACHINE FOR LONG SPINDLES 
[Regarding the strains to be used, its bed will 1 ntain its form independ 
Seaton advises 4,000 pounds on the net ently ot the oor upon which it stands 
section, or 3.500 pounds if the studs are It is of course clear that this machine will 
less than 7g inch. In some recent loco do nothing of t] nd, and yet for the 
motive drawings which we examined = purposs rs h it was designed we are 
lately, the studs being of iron, th train assure t tire succes I 





Fig. 2 


_ 


’ 














inch. Find 175 on the pressure scale at 
the top of the chart, and follow this line 


downward until it intersects the cylinder 
follow 


the 


then hori 


chart to 


diagonal marked 18: 


zontally across the stress 
diagonal, in this case 4,500 pounds per 
the bolt 


inches) can be read at the bottom of the 


square inch, where area (9.75 


chart; or following the vertical line at 
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Fig. 4 


BACK RESTS FOR LONG GRINDING MACHINE 

ran up to 8,100 pounds. The question of mply an extension of a previously de 

tightness of joint must be looked to as signed machine to fit it for a special class 
well as strength of bolt For 100 pounds) of grinding which does not require the 
steam pressure and gasket joints the dis- extreme accuracy aimed at in some other 
tance between bolt centers should not’ classes work and not heavy in pro- 
exceed about 5 inches, and for 200 poun:ls portion to its length Che machine is, of 
pressure 3 inches. With small cylinders, course, designed to stand upon a masonry 


foundation 


using customary sizes of studs, provision 


for tightness gives an excess of strength, The machine is used for grinding the 
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fluted rolls in spinning, twister and 
speeder frames in cotton mills. These 


rolls, Fig. 2, are made in sections which 


vary from 22 to 28 inches in length and 


when put together are from 10 to 35 feet 
long The sections are joined by a 
square tapered end on one, fitting a 
broached hole in the other. The com- 


pleted roll runs in semicircular bearings, 
the rest, 
so, to secure concentricity, it is neces- 


’ 


in which necks of the sections 


sary to run the sections in similar bear- 


ings when being ground. The machine 
must be long enough to take at least two 
sections The first and second are 
ground together, then the second and 


third, and so on. The machine carries a 


wheel 26x11 inches and a pump gives a 


copious flow of water. The wheel is 
driven by two belts. It is designed to 
remove a large amount of stock in a 


given time and yet do work sufficiently 


accurate, the usual limit being .oor inch 


over or under the nominal size. 

The levers in front of the machine stop 
and reverse the feed at any point, so that 
any high parts may be ground without 
traversing other parts which require less 
grinding The belt the 
may be shifted from any part of the ma 


driving work 


chine by means of the long horizontal 
rod The hand wheel by which. the 
emery wheel is fed up to the work is 


graduated to read to thousandths of an 
inch. Figs. 3 and 4 show the back rests 
used for steadying the roll, that in Fig 
4 being used near the grinding wheel and 
the In 4. a short 
lever with a stud at the 
\ spiral pull spring shown at 


3 nearer ends. Fig. 


hand side i 
noticed 
the right hooks upon this stud, a large 
hook upon the other end of the spring 
hooking the roll, th: 
lever is thrown down as there is 


over and when 
shown 
sufficient tension on the spring to hold 
the roll securely against the bearings. 


The machine is built by the Diamond 


Machine Company, Providence, R. I 
A AA 
Some Tools Used in Lathe Building. 
BY W. L. SHELLENBACK. 


The accompanying sketches show som 
the 


devices used upon lower slide of a 


compound rest. Fig. 1 shows in use a 
planer chuck which is applicable to many 
other jobs as well as this. A is the pla 
ner platen, and into one of the tee slots 


is tongued and bolted the cast iron bai 


B, which may be made in sections 01 
3 or 4 feet in length, and extend the 
entire length of the platen. C is the 
compound rest slide. On its under side 


are pads FE F, which are cast to it, and 
faced flush with the surface upon which 
the mounted. These lugs are 
cast on for convenience in planing and 
drilling, and after that they are removed. 
There is a groove planed in the side of 
the bar B, into which are fitted taper 
steel strips D, which are each the exact 
The 


swivel is 


length of one piece C top, sides 
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and ends oi the work are first planed in 
the ordinary manner. The work is then 
clamped as shown, and the gib side is 
planed and tongued to receive the gib, 
which is shown in dotted lines. These 
gibs are made a driving fit, and are driven 
“home” with the thick end extending out 
past the front end of the slide to allow 
for take-up in scraping them to a bearing 
and adjustment for The taper 
strips D are now removed, and the work 


wear. 


is clamped against the bar B, and the 
dovetailed planed and finished to a gage, 
the dotted lines showing the finish line of 
Fig. It con- 


work, 2 shows the gib used 


nie 's) 





























> 
yf [ 
Bia - = e J 
Le | pal 
Fig. " etn 
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CHUCKING FOR TAPER PLANING 
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A A, and anum- 
ber of these gibs may be strung the en- 


| 


tains two clamping lugs 
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Fig. 3 
DRILLING COMPOUND 
SLIDE. 


JIG FOR REST 
tire length of the platen and held with 
The tongue 
side of the gib is finished to a gage, and 


the chuck shown in Fig. 1. 


the beveled side is left rough to he 
finished with the slide, as previously men- 
tioned. The clamping lugs are then 


broken off and the notch is milled at both 
ends for the adjusting screw B. 

Fig. 3 represents a drilling jig. It is 
planed to fit against the solid dovetail 
and on the other side is 


side of slide, 


rh 


PLS 





Fig. 5 
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4 
T SLOTS WITH UPRIGHT DRILL. 
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wedge A, which holds it firmly in its 
place. This wedge is grooved and fitted 
to a tongue on jig, on one side, and on 
the other it is provided with a tongue 
which hooks under groove in work, 
thereby holding it in place. The small 
pads at each end, on the left-hand side, 
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Fig. 6 


CHUCK FOR FEED NUT. 


prevent any end motion. The jig is so 
arranged that it may be stood on either 
end as well as on either side. The gib 
screw holes at the ends are drilled, coun 
terbored and tapped; also the center hole 
at B and the hole for the nut screw at D 
are drilled. Hole C is an opening through 
which the swing bolts are passed, and 
this is not drilled until after the swing- 
bolt slots are turned 

Fig. 4 is a drill press cutter head for 
turning annular tee slots. It consists of 
an ordinary box-chuck 4 fitted to a split 
sleeve B, which is clamped to the drill 
press spindle C by means of screw D 
Pilot E is fitted into the center hole of 
the chuck, and on its lower end is a har- 
dened sleeve, which remains stationary in 
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work as the head revolves, thereby — suitable 


avoiding wear in the hole 
cut into the jaws of chuck A, and of these 


are 


AN 


Square holes position by set screws 


+ 











IMPROVED SLOTTING 
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tools are slipped in and held in 


tools may 


MACHINI 


he 





The cutting edges 
set the required 
































Fig. 2 
DETAILS OF SLOTTING 


MACHINE. 
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distance irom the shoulders on the pilot 
FE, thus serving as a dead-stop to deter- 
the depth of the slots. The tools 
adjusted in out means of 
knurled knobs on the ends of the screws. 
\ wire filed the required length may be 
held between the cutting tool and the pi- 
lot gage for setting the 
Fig. 5 shows the right and left L 


mine 


are or by 


to serve as a 
tools. 
tools working on both sides of a circular 
slot simultaneously. Of course the head 
revolves giving ample time for 


The radial adjustment 


slowly, 


feeding by hand. 
the 
the use of sleeves differing in size makes 
this 


range of work. 


of jaws and the provision made for 


device applicable to quite a wide 
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is extended down in front of the work, 
and this extension is bored true to re- 
ceive hardened bushings, which prevent 
the drills and taps from going astray. 


AAA 
An Improved Slotting Machine. 
The machine here illustrated is per- 


haps more fully entitled to the name of 
slotting machine and is more frequently 
employed in actually working out slots 
than the machine to which the designa- 
tion is usually applied. This machine is 
really a modification of, and an improve- 
ment upon, the well-known Colburn key 


seater, with which our readers are ta- 
miliar. It is powerful enough to work a 
tool with 2 inch face in cast iron or 1% 
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length of stroke are carried, not by the 
slide, but upon the face of a T slotted 
disk on the outer end of the piston shaft. 
In the regular the table 
usually fed by hand, but on this machine 
an automatic 
and also a clearance or withdrawal move- 


keyseater is 


feed has been provided, 


the ascending 
the 


ment of the work 
stroke the tool. 
shaft and behind the slotted disk 4, 
2, is a rocking arm B with three projec 


upon 


of Upon pinion 


Fig 
tions. The lower a of these projections 
extends out under the slotted disk and up 
in front of it, and when struck by one or 
the other of the shipping studs or dogs 
on the face of the disk the rocking arm 


B 


is moved simultaneously with the ship- 


























































Fig. 6 is an angle plate chucking de- inches in steel, with 15 inch stroke and a_ per. The longest projection 6 of this 
oe 
STRENGTH OF GEAR TEETH: cyc.oip anp § 15 
= W 
FORMULA: & : 
& — constants of table. /i/’ = working load, pounds. s — maximum fibre stress, pounds ff per : 
y = Lewis’ variable for J num 
- c 0" 343 0" 524 O°, 628 0” .785 0” 8908 1 1°. _ 
& p 8 6 > t 3.5 3.142 2.513 0M 
z. ? 2 2.5 3 2 2.5 3 2 2.5 3 2 2.5 3 2 2.5 3 2 2.5 3 2 2.5 3 2 2. 
IY O21 (Rb O31 O35 046 055 053 066 O79 O83 103 124 108 .135 162 134 262 314 302 308 
13 022 O27 033 037 048 058 055 069 OS3 OS6 108 129 113 .141 169 140 273 328 315 is 3) 
14 (re O28 O38 O39 O49 059 O57 O71 OS6 Oso 111 133 116 145 174 144 282 337 324 17 
15 OR8 (RY O35 O41 050 062 O50 O74 Osu our 116 .139 121 151 .182 150 2933 352 338 425 
1 O24 O30 O36 42 053 0638 Ol O76 ool 05 118 142 124 15d | 2186 154 301 360 346 14 
17 Oh O31 037 O44 ODD 066 063 my O95 098 123 148 130 .161 | 193 160 “4 313 375 360 451 
18 OD O32 O38 (M6 O57 OOS OOS OS2 OOS 102 128 153 134 167 | .200 166 Hf 324 389 374 159 
10 24 OS4 O41 O48 O60 O72 O69 O85 10 107 34 160 140 75 | «(210 174 a2 339 108 392 191 
20 028 | .035 | .042 | 1.49 | 1062 | 075) 2070 | .089 108 111 | 1139) .165 146 1k2 | .217 180 QR2 | 1352 421 105.508 
21 O28 O36 43 O50 063 O76 O73 ool 109 113 142 .169 148 185 | .223 Is4 288 359 432 415 21 
23 029 | 036) 044 051 064° 078 | 074 | .098 111 116 | 1145 151 189 | .228 188 204 367 140 123 532 
U5) O30 O38 O45 O53 OOF _U0S0 O76 Ot 114 119 149 156 235 104 03 380 154 437 550 
a7 03 Oso O46 O55 Oo OSS Oru 009 118 123 104 161 242 iW) 313 300 4659 150 Hit 
80 O32 M0 O47 O56 O70 Os4 OND 101 121 126 17 164 246 P04 31¢ 307 178 Yo Ws 
M4 O32 MO O4S O57 1 OS6 os. 103 123 120 161 16S | 252 208 3 1G 18S 168 "} 
3S O33 41 O50 Ong O73 OSS Os4 104 1237 132 165 171 25S ~14 333 417 5u0 4s2 . 606 
13 OS4 (M3 O51 O61 075 ool OSG .108 .130 135 169 177 266 220 3 120 515 495 624 
Mw O35 O43 O52 OR OW 092 OS .110 133 138 72 181 272 24 BAS 136 524 503 635 
“0 O35 O44 053 063 OTS OO4 oun 112 .135 141 176 .1S4 276 DIS 3 i 535 12 645 i 
75 036 OND D4 O64 ory 096 ane 114 137 .143 179 186 233 20 232 361 152 43 21 656 783 
1) O37 O46 ODD OOD ON] 007 O38 116 140 145 182 191 237 INS 236 B68 160 D4 30 . 666 19 
0 ORG (M6 O55 (6 082 aug O95 118 .142 148 185 193 241 2S 240 74 168 5OD 539 677 S10) 
300 O38 MG O56 OOF Os4 100 096 120 144 151 189 197 45 Hy 244 BRI 176 73 548 689 x24 
Rack O38 (48 O58 06S OSD 10 OOS 122 147 153 191 2K) 249 299 248 387 iN3 580 557 TOO 83H) 
Face 1 1y4 1 mit a 1 ly, 2 2 11; 2 2 2 2 3 2 3 3% 3° 3 i 
To find the ctrcular pitch c or diametral pitch p and the face width /: 
Divide the known load HW” by the permissible greatest fibre stress s; find the resulting value 4 in the body of the table in line 
with the number of teeth in the pinion. Use the pitch given at the top and the face width given at the foot of the column. ( 
Example: Agear of eighteen teeth is loaded with 495 pounds per tooth; the permissible fibre stress is 3,000 pounds per square inch. 
- He 495 - a , , . 
Then —— —, 000 0.165. Opposite eighteen teeth find 4 — 0.167 under a diametral pitch 3.5 and over a face width of 2’.25 
s >, 
Or find & = 0.166 under a circular pitch of 1 inch and over a face width of 2 inches. Either solution will do. s 
vice, preferably applied to a turret lathe longitudinal feed of 20 inches. The half- arm, extending horizontally to the leit. 
face-plate, and is used for drilling and tone, Fig. 1, gives a good general idea is slotted for the purpose of adjusting the 
tapping the cross-feed screw nuts. The of the machine, the foreground showing feed, which may thereby be made to take 
seats of these nuts are first planed or a piece the long cross slots of which have from one to three notches on the pinion 
milled, after which they are drilled and been made by it above. The connection to the feed screw 
tapped for the cap screw hole. They are It will be remembered that the cutting is so clearly shown, especially in the halt 
then clamped to the angle plate by the bar of the keyseating machine—the cut- tone, as to require no explanation. From 
cap screw shown. Washer 4 has a pro- ting being done by a downward pull—is_ the third projection c of the rocking arm 
jecting hub, which fits into angle-plate, operated by a vertical rack, the pinion extends the vertical connection /] to the 


the 
The thickness of these washers may be 
varied for the different 
hand. 


and is bored to receive cap screw. 


at 
It will be seen that the angle plate 


sizes of nuts 





and the connected train 


similarly te 


which drives it 
of gearing 
the shipping of a planer, except that the 
adjustable determine the 


being reversed 


degs which 


lever k, and from the other end of lever k 


the short connection j attaches to the 
cemter pin of the toggle joint it One 
end o° this toggle joint is attached to a 
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fixed lug on the frame, and the other end 
to a lug upon the horizontal table slide, 
and a movement of 1-16 inch or so is 
given to the table and the work upon it, 
sufficient to effectually clear the tool upon 
Its up-stroke. The feed and clearance 
movements occur both at the beginning 
of the tool reversing movement, and 
while the pinion shaft is under full power. 

The horizontal bracket guide above af- 
fords an excellent support for the upper 
end of the cutter bar. It may, of course, 
be adjusted at any hight required. The 
cutter bar used is rectangular in section 
and fitted into a round. sleeve, and 
clamped into the head of the ram. <A 
round sleeve with a rectangular groove 
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Table of Strength of Cut Gear 
Teeth. 
BY HENRY HESS 


This was prepared to allow the pitch 


29-501 


the greatest fibre stress, the pitch and 


face width can be directly picked out. 


The face width is given in inches and 


also as a ratio to the circular pitch; it 1s 


usual to make the face from two to three 


and the face to be found with very little times the circular pitch; 2.5 is a fair aver 
arithmetic age. For overhung gears 2 to 2.5 is 

It is based on Lewis’ method of calcu- proper; for gears supported on both sides 
| Speed of Teeth in’ 100 ( & 

~ . ul ) ) ? ) < 4 ) 

| Feet per Minute.... orless 7° an _ - oe | Seer | Ses 
| Cast Iron...... .. 8,000 6,000 , 4,800 4,000 3,00 2,400 2,000. 1,700 
| . 

GG at nas cneseuas 20.000 15,000 12,000 10,000 7,500 6,000 5,000 4,300 


| 





TABLE OF SAFE WORKING STRESSES s IN POUNDS PER SQUARE INCH FOR 


























chips, the oil being recovered by a sepa 
rator. The table is 16 inches wide by 38 
inches long, with, as was stated, a feed 
of 20 inches. The machine is built by 
Baker Brothers, Toledo, Ohio 
AAA 

“The Engineer” now says our war 
making is ludicrous. These things de- 
pend so much upon the point of view 
To us “The Engineer” is ludicrous. 


tooth is taken into consideration as well 
as the character of the tooth profile 
curve 

\s the bulk of gears in use are either 
15 degrees involute or cycloid, the table 
has been made up of these forms 

The arrangement of the table is such 
that, given the number of teeth in the 
gear, and the quotient obtained from 


dividing the working load per tooth by 


is also used in the upper guide. The ma DIFFERENT SPEEDS 
» ANI 15 DEGREE INVOLUTE; ADDENDUM = .31851 c. 
y’ 
R —m C2 se, 
. ; : , . face 
punds ff per square inch. ¢ — circular pitch, inches. # — diametral pitch. 7 ratio 
le for (number of teeth and odontoid 
1" 1.75 4 2". 25 27.5 3 3°.5 i 
2.004 1.795 L571 1.306 1.22 1.04 0.897 » TRS P o 
2 2 25 ; 2 2.5 ; u »D ; 2 2.5 ; 2 > .F 3 > | 2.5 5 , 
2 . 
378 106 616 536 Sod 67a S46 1.018 SBN 1.048 1.258 1.208 1.811 > On” > 442 > 14 > R 7 " 
B95 535 643 560 S40 706 885 «1.062 875 | 1.094 | 1.310 | 1.260 1.8%) 12.142 | 2.573) 2.240 | 2.800 | 3.360 
10 5d2 662 5ib S64 726 911 | 1.092 S98 | 1.125 | 1.350 | 1.296 1.44 } 2.205 | 2.64 » 304-2880 iit 14 
42 575 687 600 GOO ToS O51 1.135 O38 1.195 1.406 1.300 2? 025 2 300 > oAS , 400) we mw 1: 
434 500 706 ole 923 S44 975 | 1.170 965 | 1.205 | 1.443. 1.386 > O76 » 363 > QS > 404 USS Hor lt 
$51 613 736 L640 Sin) 0 S10 1.013 1.214 1.000 1.250 1.0) 1.440 > 1d 2 450 ow 2 MH S40 13 
1159 636 7H 664 830 YO 840) 1.050 1.280) 1.088 | 1.298 | 1.555 | 1.494 2238 24 052 2.652 140 Si) IN 
191 667 799 606 S70 1.045 NU) 1.100 1.320 1.088 1.358 1.633 1.566 > 350 > HD } ay, ino 1.176 1” 
50S 600 S265 720 900 1.080 O11 1,139 1.362 1.125 1.408 1.685 1.620 2.450 2 TDS 4 > Sm EL 1.311 ”) 
521 703 S46 (36) 922 1.106 930 | 1.162 | 1.402 1.150 | 1.440 | 1.726 | 1.65 » 488 2.825 is 14 ist 4.420 
532 722 863 752 941 1.128 952 1.188 1.425 1.175 | 1.470 | 1.763 | 1.689 » 538 2.881 { 0S vt 1.508 y 
550 742 S00 176 | 972 1.166 980 | 1.227 | 1.470 | 1.213 | 1.515 | 1.818 | 1.743 2.619 75 ¢ | 3.084 | 4.77 
ith 167 Wr SOO 1.4K) 1.200 1.012 1.204 1.518 1.200 1.563 1L.S75 1.800 > 700 O83 TY " mL 1800 ” 
Tis) 781 438 S16) 1.020 1.224 1.035 1.290) 1.545 1.278 | 1.592 | 1.913 | 1.836 51 126 i iA 10st 1.8 uw) 
35, 705 YD55 S36 1.040 1.248 1.057 1.32 1.583 1.305 1.626 1am 1.881 > SON , 1s x” 34 j 1 ooo j 
606 S15 Gs St 1.068 1.286 1.085 1.355 1.628 1.340 1.070 2008 1.020 ) SAU Bat ,. O35 SS +. 25 . 13t s 
624 S43 1,012 SNL) 1.100 1.302 1.113 1300 1.670 1.335 1.720 " OD 1.080 > a70 , 114 1. 40 rm) j 
.635 855 1.030 SO} 1.120 1 344 1 5) 1.416 1.608 1.400 1.750 2» 97 2016 O15 3 427 twee <4 1. 4Nt wid 
645 S711 O45 912 | 1.136 | 1.368 | 1.151 | 1.440 | 1.725 | 1.425 | 1.778 | 2.138 | 2.052 | 2.559 69 2.793 | 3.479 | 4.182 (18 4.530 HH" 60 
65¢ SAN 1.005 930 1.15% 1.392 1.175 1.463 1.762 1.450 1.813 2 13 2 8S > ood 5. 12 > Si tot 1.20 l 1. tid 
. 666 W4 1.085 944 | 1.177 1.416 1.195 | 1.486 | 1.792 1.475 | 1.844 | 2.213 | 2.124 | 2.649 6S 2.891 | 3.605 | 4.333 1720 652 TL 
677 918 1.105 ann 1.197 1.440 1.215 1.515 1.821 1.5) 1.875 2 2 ~ 160 > HO4 "4 2 OO , HON 1.410 sj ism 748 1™) 
689 93 1.121 976 | 1.318) 1.464 1.238 | 1.540 5 1.850) 1.525 | 1.905 | 2.284 | 2.196 | 2.739 1 2.989 | 3.731 | 4.486 WM 4LNTR S44 1M) 
TOO 50 1.140 1.102 1.340 1.488 1.260 1.565 1.880 1.500 1.038 » > 2 IN » 7s j , O52 ,. 7% 1. WiS 1 Of Rack 
3 i 31s” 1 54 j ) 6 | ) 6 5 ( | 6 r ; S WwW s 0 Face 
To find the greatest fibre stress s 
In the column headed with the pitch used and marked with the face width used at the foot, find opposite the tooth number a 
constant. Divide this into the working load imposed on the tooth to get the greatest fibre stress 
Example : The working load on a tooth of 4-inch circular pitch and 10-inch face in a 100-tooth gear is 28,000 pounds. Opposite 
. : : — , 28 000 — 
100 teeth, under ¢ 4 inches and over / 10 inches, find 4.684. Dividing this into the load gives 1 6x4 »,970 pounds per 
‘ Gx 
square inch greatest fibre stress. 
chine is supplied with an oil tank, and lating the strength of gear teeth; by this 2.5 to 3 is good practice For con 
when working steel the oil is used freely, method the influence of the number of venience sake these ratios are repeated at 
a pan underneath catching the oil and ¢ teeth in the gear on the thickness of the the tops of the vertical columns, while 


the face widths to the nearest sixteenth 
higher corresponding to each ratio for 


each pitch are given at the foot of the va 


\s diametral pitches are generally used 
for light work the table is arranged for 
these from 8 to 3.5, and for heavier work 
for circular pitches from I to 4 inche- 


The equivalent circular and diametral 


pitches are marked in lighter faced typ: 








502-30 


Directions and examples are given at 
the foot of the table. 
The from 
values were determined is 


W pa ‘ -684 
ales ahi (.124- n ) 


which is but another way of writing the 
formula given by Mr. Lewis in the 
“American Machinist” for June 22, 1893, 
which, with the notation changed to agree 


with mine, is 


, .684 
U scf (124 a ) 


the quantity in the parenthesis being the 
cycloidal and 15 
The change in 


formula which the tabular 


for 
degrees teeth. 
form is made by introducing for f its 
as per notation below: 


Lewis variable 


involute 


value—c r 


W = working load in pounds. 

s = greatest fiber stress in pounds per 
square inch. 

( circular pitch in inches. 

f face width in inches. 

n= number of teeth in pinion. 

r-ratio of face width to. circular 

pitch 


p = diametral pitch. 


{To save our readers the trouble of 
looking it up whenever they attempt to 
make this table, reproduce 
from our issue of May 4, Mr. 


Lewis’ table of fiber stresses appropriate 


use of we 


1893, 


iron and steel and to different 


Ep.] 


to cast 
speeds. 
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Constant Pressure Air Receivers. 


BY E. A. RIX. 

The value of compressed air for many 
classes of work arises from the fact that 
it can be stored in receivers, thus per- 
mitting variable work to be done of more 
or less power than is generated by the air 
compressor, and permitting the use of a 
smaller compressor than would otherwise 
be required to be run at a constant load. 
This feature of compressed air, however, 
has not been utilized to the fullest ad- 
vantage on account of the general igno 
rance of the advantages which could be 
gained by storage, and, second, on ac- 
count of the cost of the receivers to con- 
tain the air 

Great efforts have been recently made 
to improve the quality of air 
that the greatest amount of 


can be produced for the least money, and 


compress- 
air 


ors, so 


yet this gain is more than counterbal 


anced by the inefticient method of using 
the air receivers. It is possible that the 
idea of using small reservoirs in connec- 
air 
motors 


with ordinary compressed 


containing 


tion an 


plant intermittent 
arises from a comparison with the small 
reservoir capacity tm steam boilers, and 
one frequently sees reservoirs about 3 
feet in 12 or 16 feet long 
attached to 50 horse-power plants for in- 
termittent that should have from 
three to five times that capacity. This is 


diameter and 


work 
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not much greater than the steam drum ca- 
pacity used in a mining plant for supply- 
ing a hoist, yet air does not offer the 
disadvantages which steam does in 
storage. The larger the storage reser- 
voir in the case of steam the more will 
be the until there would 
soon come a point when it would cease 


condensation, 


to be advantageous, while with air there 
is no limitation in that regard. Again, 
following the example of steam, the re- 
ceivers installed in various plants which 
are known to the writer furnish to their 
intermittent motors air at variable pres- 
that is to say, the receivers at the 
hoisting say, 


sure; 
beginning of will show, 
a pressure of 90 pounds. At the end of 
the hoist the pressure may have decreased 
to 60 pounds, to be again recuperated 
while the hoist is being lowered and the 
load The this 
pressure from 90 to 60 pounds requires 


prepared. variation of 


— From Compressor 

















Water Tank 
Surface 
of Ground 
a 
77 
1 “¥. Drift 
Y F ; 
- | 
4 Receiver ! ) 
te 1 i! { 
~ ae | - I } 
pe Nam 
> 
a 
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PRESSURE FOR AIR RE- 


CEIVER. 


CONSTANT 


the cylinders of a hoist to be able to per- 
form the the 
which means that the hoisting engine has 
to be considerably larger than is neces- 
sary for the work, and the engineer is 


work at lower pressure, 


constantly required to adjust the throttle 
load toward the sur- 
The that 
most hoisting engines have link motions, 


as the progresses 


face result of this is while 
these link motions cannot be used to in- 
crease the economy of the motor, for if 
the link should be set in a_ particular 
notch at the starting of the load it would 
have to be changed as the pressure va- 
ried in the receiver. 
One can readily see, therefore, that a 
variable receiver presure is undesirable, 
both as a matter of economy in operating 
a plant and also in the determination of 
the proper size of motors. In receivers, 
as the writer has always found them, the 
greater proportion of their capacity is 
for instance, if the receiver 


feet at a pressure 


unavailable; 


holds 100 cubic of 7 
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atmospheres and the air is drawn from it 
so as to reduce the pressure to 5 atmos- 
pheres, only 2 atmospheres out of the 7 
which it originally contained has been 
available, and 5 atmospheres con- 
stantly in the tank as a dead capital which 
can never be used. That is, of course, on 
the supposition that the motors refuse to 
do their work at a less pressure than 5 
atmospheres. We are thus obliged to in- 
stall three the capacity 
which we really require in order to avail 


lie 


times storage 
ourselves of the one-third for intermittent 
At the present prices of receivers 
factor 


work. 
this becomes such a considerable 
in the installation of a plant that the item 
of proper storage is, as a general rule, 
Everyone who has had oc- 


ma- 


disregarded. 
casion to design compressed air 
chinery has realized this difficulty 
There is a way, however, to overcome 
this volumetric loss entirely, and in a man- 
ner which shall give a constant pressure 
to the motors, and which shall utilize the 
total capacity of the air receivers to the 
last cubic foot which they contain. In 
To install air 


reservoirs having at their lowest part a 


general, the idea is this: 


fair sized pipe connected to a water tank 
at a hight enough above them to give 
pressure that shall be 
the capacity of the tank to be 


the constant re- 
quired; 
somewhat in excess of the capacity of the 
receivers. 

It will readily be seen that as the air is 
used the the 
the tank flows in and maintains in the re- 
the due to its 
Whenever the draft 
upon the receiver ceases the compressor 
the pushing the water 
back into the reservoir again. The work 


from receivers water from 


ceivers constant pressure 


head. excessive 


replenishes air, 
done in raising the water into the reser- 
voir is restored it flows back into 
the tank. If it should so happen that the 
air is completely drawn from the reser- 
voir a ball float attached to a simple flap- 
valve closes the eduction pipe and pre- 
vents the water from getting into the air 
valve 


when 


pipes, and, vice similar 


placed at the bottom of the receivers pre- 


versa, a 
vents the air from getting into the water 
pipe when the air receivers are full of air 


The sketch accompanying will illustrate 
this idea sufficiently for anyone to under- 


stand it 


Of course for operations other than 
mining, and in a flat country, such an 
apparatus might be inadvisable, for it 


could only be used by building a scaffold 
or tower of sufficient hight to give the 
*pressure required; but in mining coun- 
tries there is always an opportunity for 
its proper installation. If the configura- 
tion of the country is not such that a tank 
can be placed upon the hillside the re- 
ceivers can always be placed on one of the 
upper levels, or a drift may be cut out at 
a proper distance from the surface to give 
the pressure required, and the tank may 
be placed at a convenient point near the 


mouth of the shaft. Inasmuch as the 
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greatest amount of storage possible is to 
be desired, and as cost is the only thing 
this method will be found 
the 
the advan- 


which limits it, 


+ 


to give at least three times storage 


as in other methods, with all 
tages of constant pressure attached. 
The further 


cheapen the outlay, that inasmuch as in 


writer suggests, to. still 


ordinary receivers the cost of the two 
heads forms a large proportion of the 
total, it would be better to build the re- 
ceiver in sections, of such diameter and 


length as are most convenient for trans- 
portation or for taking down a shaft, and 
that each section be finished at the ends 
with a stout angle iron flange containing 
bolt By 


between 


holes. 
the 


the number of 
using a 


tions and bolting them together the re- 


proper 


eel _ 
gasKet sec- 


rubber 
ceiver may be stretched out as one long 
pipe to any length that may be required 
Chis will also additional 


to be added at 


nections to motors 


sections 
The 


course be 


permit 


any future time con 
may of 


pipe 


by 


com 


pipe 


on. the irom 


made anywhere 
to 


from the top of the receiver 


pressor receiver, or another 


Francisco, Cal. 


A AA 
Letters from Practical 


Men. 


Babbitting Split Bushings. 
Machinist: 
had to 


several pulleys 


San 


editor American 


Recently | babbitt the 


The pulleys 


have 
bushings of 
feet in diameter and the bushings 


were 5 

of the dimensions of the accompanying 
sketch, Fig. 1. These pulleys drive dy 
namos, they run at a high speed, and it 


that a close approach to ab 
solute accuracy in their centering is very 
in mind 
of 
Soo 


is obvious 


borne 
the 
probably 


desirable. It should be 
that the 
the 
pounds each; they could not, therefore, be 
the bal 


wheels were near center 


1 


haft weigh 


line shaft and 


twirled around and centered like 
ance wheel of a watch; had this been pos- 


sible. they might have been trued up and 
babbitted on the shait The bushings are 
split and are a tight fit in the hubs of the 
wheels, they are held in the hubs by set 
screws through either end. It will be 
seen that no strips could be used to di 
vide the babbitt, for the bushing would 
not then fit into the hub nor on the shaft 
I turned up a hardwood mandrel the 
exact size of line shaft and fitted bell 
centering chucks on either end, Fig. 2, 


clamped the split bushing together evenly, 
bell 


one 


slipped it over the mandrel into one 
chuck and then the 
My bushing was then absolutely true with 
the 


mentioned above firmly against the hard 


adjusted other 


line shaft. I set up the set screws 
wood mandrel and removed the top bell 
chuck; then poured the metal into the 
open end. After pouring I bored out the 
wood, and, with a narrow saw blade set 
wooden back, the babbitt 


The bushings fitted snugly 


sawed 


into a 
at the joints 
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and the As I 
have more of this same work to do, kindly 


wheels are perfectly true 


advise me if know of a more ex 


peditious or better way J. W. M 


you 


[The destruction of a wooden mandrel 
for each bushing babbitted seems a use 
not unbounded 


less expense, and we have 


faith in the absolute truth secured by the 


conical cups in conjunction with the 
wooden mandrel It would be so easy to 
throw the cup one way or the other by 


the set screws, and a very little inaccuracy 


at the 4-inch diameter would be much 


magnified at the 5-foot periphery of the 


W 


rangement 


Suggest the al 


venture to 


Fig 3. 


wheel 


shown in which we 


have used a great many times, especially 


for babbitting hanger boxes with turned 


and faced ends. An iron mandrel is pr 
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bushings should have a few holes through 
them, especially near the ends and edges, 
to hold the babbitt Che mandrel and col- 
lars should be warmed a little before 
pouring. This device should bring the 
bushes truer than is likely to be attained 
by the previously described method, and 
there is no sawing of the babbitt and no 

tion o e mandrel Che pouring 
s, of course, done with the mandrel and 
bushing in a horizontal position, as 

wl | 
A AA 


Interchangeability with Precision. 


Editor American Machinist 

Lo words 1 the tellows who use 
them are bot » be regarded with sus 
picior Interchangeability is perhaps the 
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BABBITTING RIG FOR SPLIT BUSHINGS 
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Fig. 3 
ANOTHER RIG FOR BABBITTING HALF BUSHINGS 
vided of a diameter corresponding to that d that we encounter with any 
of the shaft. This may be of cast iron frequency in mechanical reading. In the 
ind need not be solid. The two collars numerous discussions which occur as to 
are then bored to fit the mandrel, and each the conditions of mechanical progress 
is counterbored, say, an inch deep to fit nd the current laudation of modern 
the outside of the bushing. The bush method ufacture there is much 
ings are then poured a half at a time, by prominence given to the general fact of 
laying the ends in the counterbores of the the interchangeability of parts which is 
collars and shoving the collars up as close commot! accomplished. This inter 
as possible. No clay or anything else changeability is held to be the most strik 
should be required at the ends, and if ing feature of the modern output, and 
anything was necessary putty would be also the thing assumed to be most dili 
better than clay, as it does not make gently sought for by the manufacturer 
steam and blow when the hot babbit I have even seen some discussions in the 
touches it. No set screws are needed for papers as to who the fellow was who first 
the collars if the fit is all right. The started the modern” and largely the 








504-82 
“American” idea of interchangeability of 
parts 

It seems to me that there is a good 
It is quite 


deal of nonsense about this. 


doubtful whether interchangeability is 
entitled to the elevated status to which it 
is so commonly assigned. Interchange- 
ability is by no means so rare or so mod- 


All 


\ny locomotive or any 


ern as some would have us believe. 
ships fit the sea 
freight car in the land has a hundred 
thousand miles of road which its wheels 
will fit 

Unqualified interchangeability of parts 
is one of the easiest things in the world 
to accomplish. The typical bad fit, ‘“‘a 
rat's tail in a quart pot,” will also equally 
typify perfect interchangeability. Every 
rat’s tail will surely go into every quart 


pot. So in manufacture we may have a 


sample pin and a collar which nicely fit 
each other, and we may have gages 
which shall merely insist that no pin shall 
be larger than the sample, and that the 
collar shall be 


interchangeability is 


hole in no smaller, and 


absolute assured. 


Interchangeability is thus in itself no 


virtue, and does not necessarily carry 


with it a recommendation. There can be 


no workmanship bad enough to alone 
defeat it 
however, another road to in 


that 


Phe se 36, 
than above 


that 


terchangeability 


sug 
road is traversed 


still 


gested, and when 


and interchangeability 1s attained 


there is occasion for gratulation and re 


joicing. Under the best modern practice 


interchangeability is, indeed, secured, 


but it is a mere incident of accomplish 
ment instead of the one solitary thing 
sought for and attained. Absolute preci 


sion of workmanship, just as surely as 


wide departure from it, could guarantes 


interchangeability ‘Things which = are 


equal to the same thing are equal to each 


other.” So things which are alike will 


fit alike in the same place. Produce a 


thousand pieces alike and let one of thes« 


pieces fit as required; you need not try 


the rest. “Alike” is the key, and the only 
ultimately permissible key to interchange 
ability The excellence and the advan 


modern methods of manufacture 


tage oft 


are in the ability to duplicate, and all our 


checks and safeguards are primarily di 


rected to securing repetitions of what ts 
once approved. 
Our success is never complete. Inter- 


always a 
Machine 


to a very large extent in the shaping and 


changeability is compromise 


with precision work consists 
sizing of holes in metal, with or without 
threads in them, and then the fit 


It usu 


screw 
ting of solid pieces to the holes. 
ally happens that we want at once a great 
number of each, and then we contrive our 
various tools for producing them, and at 
once we are in trouble. Interchangeabil 
ity is an absolute and indisputable fact 
when it exists. Things are either inter 
changeable or they are not, and there ts 


no possibility of anything between. Pre 
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cision of fit would seem to be equally 
closely definable, but we have to concede 
If interchangeabil- 
must. No 


second hole and no second piece is made 


it a certain elasticity. 
ity will not yield precision 


by any unaltered tool precisely the same 
as the first, and the third is still different, 
and so on. If the first pair of companion 
pieces fit perfectly the second pair will 
the 
smaller and the pin is larger. 


hole is 
We must 
establish a certain permissible limit, and 
the best of 
sists, after all, in the valorous defense of 


te »gether, because 


not yo 


modern workmanship con 


the limit. Eternal vigilance is the price, 
not of interchangeability, but of approxi- 
mate precision with interchangeability. 
The latter by itself is a very cheap thing. 
TECUMSEH SwIFT. 


AAA 
Ellipsoid and Elliptoid Movements. 


Machinist: 
In your issue of June 16, 


Editor American 
the 
heading of “Boring and Turning Irregu 


under 


Tool Carrier 


c 


D - Journaled in tool-carrier 
and also fits on its outer cir 


cular edge, g. 





J 





A POINT CONTACT 


lar Shapes,” in describing Fig. 4 you say: 
‘If the eccentric were geared two to one 
three to the 


duced would be an ellipse,” 


instead of one figure pro 


but if you 
will lay out the figures produced by the 
different amounts 


“two to one” gear, with 


of throw of eccentric, you will doubtless 
see that it produces more kinds of your 
so-called ellipses than you ever dreamed 
figure &, 


of, varying from a circle to a 


and the latter, if my memory serves me, 
even having internal loops 

I have quite a vivid recollection of 
once wrestling with a similar attachment 


designed for turning small elliptical ar 


bors on centers, which attachment ut 
terly failed to produce an ellipse, but 
what was at the time considered a “near 


was eventually obtained 
the 
\fter making various layouts I found that 


enough ellipse” 


by a modification of mechanism 
the eccentric working against a point or 
sharp edge fixed to the tool carrier, in- 
stead of revolving in the sliding box C, 
in the slotted yoke B, of Fig. 4, would 
approximating more 


produce a_ figure 





WITHOUT 
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closely to an ellipse, within the limits the 
attachment was desired to operate. 

The tool carrier was designed to be 
held in contact with the eccentric by a 
weight or spring, and to have more than 
point or line contact was deemed advis- 
able, and this was obtained by pivoting 
in the tool carrier a crescent shaped shoe, 
its concave edge in contact with and fit- 
ting the face of the eccentric, and its con- 
vex edge fitting and working in a semi- 


circular recess in the tool carrier, said 
concave edge cutting the axis of the 
pivot and the center of the external con- 


shoe, as 
In- 


asmuch as the axis a of the shoe remains 


the 
shown by the accompanying sketch. 


vex circle of crescent or 


in the same position in relation to both 
the carrier and the face of the eccentric, 
whatever the angular oscillations of the 
shoe may be it is evident that the move- 
ment of the tool carrier is the same as it 
the the 
shoe were removed to dotted lines a }, a 


would be if concave surface of 


c, and the shoe then rigidly fixed to the 
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THE POINT 


carrier, thereby making the bearing con 
tact a sharp edge one 

The company in whose employ I was 
when this device was made had previous 


for turning and cut- 
the 
joined by 


ly built a similar one 


ting internal gears, in which machine 
tool carrier and the crank wer 
a connecting rod and rockshaft, and my 


improvement was the slotted yoke, which 


it was thought would make the ellipse 
symmetrical and perfect. The original 
machine having been designed by the 


company’s czar, supposed to be infallible, 
no attention whatever was given as to the 
correctness of the main principle under- 
lying it until the latter device was nearly 
completed, when, though it was consid- 
ered high treason to criticise or doubt 
the reasoning of the aforesaid czar, after 
some little thinking “‘on the quiet” I got 


up in the middle of the night to lay it out 


and went back to bed “a sadder though 
a wiser man.” 
The less throw the eccentric has the 


nearer the produced figure will be to an 
ellipse when the slotted voke device is 
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used, and, as the internal gears made on 
the machine 
nearly circular, the figure 8 feature of the 


herein mentioned were s« 


device Was never nor were 


their unsymmetrical outlines plainly dis- 


apparent, 


cernible, notwithstanding that the con- 
necting rod was used instead of the 
slotted yoke. Cnas. E. Cuurcnu 


Norwalk, Conn. 


A AA 
Turning Irregular Shapes. 


Editor American Machinist: 

The article on boring and turning ir- 
issue of June 16 has 
Perhaps you in 
inclined to 


regular forms in 
touched a tender spot 

tended that it should. 1 
think that the turning of irregular work 


may be more common than appears. Ma 


am 


chinists are so modest! Several years 


ago I made a quantity of small formed 


cutters having five deep teeth. They were 
to be sharpened by grinding on the face 
of the teeth, and it was necessary that the 
form and clearance should remain un 
changed until the whole 


arbor with a nut on 


tooth was ground 
away. I made an 


the end to hold the cutter blank against a 














FROM A TWO TO ONE EC( 


rRIC MOVEMENT 


IGURES 


shoulder, and near the dog end of th 


arbor [ put on a cam hay five depres 


shaped to 


utter \ 


post ol the compound 


around the p 
the 


sions 
right clearance o Ee ¢ 


LIVe 


tool in the 


rorminge 
rest. with the nut of the lower slide dis- 
connected, as when using the taper at 


bracket fast 


held 


completed the rig 


tachment, and a roll on a 


ened to the cross slide and against 
the 
The 


and 


cam by a spring 


roll followed the shape of the cam 


the motion of the tool to and from 


the latter produced the 


the center line of 


required shape and clearance on the cut 


ter blank 

Two years ago I wanted a number of oval 
cams nearly elliptical in form, and devised 
an arrangement almost exactly like that 


shown in your article except that I used 
a roll held on a bracket on the cross slide, 
instead of a connecting rod, to communi- 
cate the the eccentric to the 
tool. I worked out the 


motion of 


have not motion 
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obtained with the construction you give, 
The 


1 
Wii 


which you say will give an ellipse. 
rod ot 
give the outline | 


connecting infinite length 


obtained with a roll, 


which is not an ellipse, being too full 
near the ends of the oval and becoming 
hour-glass in shape as the tool is moved 


toward the center. I send an impression 


of a piece of iron that was taced and 
marked with a tool at various distances 
from the center. The four lobed figure 


in the center was made with the tool on 


the center when the eccentric stood at 
one-half its throw. The next curve was 
made with the tool on the center when 
the eccentric was furthest back 


C. E. Quimsy 
Tilton, N. H 


AAA 
Countershafts Wrong Side Front. 


Editor American Machinist: 
Under _ the 


Wrong Side Front” 


heading ‘Countershait 


Mr 


Edmund Steven 


son calls attention to the large half-tone 
of - the flat turret lathe used as a frontis 
piece in yvour paper May IQ 


There seems to ‘hance hence no 


disposition, to dodge the well directed 
criticism. It is not good practice to pu 
up counter ] it ] ing witl the ope 
side toward the n ine t, on a 
ount of the danger AY winding « 
in overcrowded 1 e,. but in t 
case there see to be some! vating cit 
cumstances 

Che counters ployed one si 
constructed that it must \ tand 
i fixed re ition to the ma reg rdles 
nt the pull ‘ ( rclt been 
nade doubly strong ( purpose 
Phe idvantage resulting I this con 
struction is in the use of only one ship 
pel leve or the three | 
hool sh: per h nger scen t xv the most 
onvenient constructio1 rection, and 
the element o danger Ss very ] where 
the main ne ot \ vded 

Brother Stevenso1 n | t 1 

) n advertising cut, | ed ove 
the gap that has previously | ected the 
advertiser rot the critic s ttac and 
my joy over tl point 1s so ¢ that | 
almost forgot | ng beet vht p 
ping James Ha 

Springfield, Vt 

A aA iA 
Pickling Castings. 

editor American Machinist 

The recent discussion as to the pick 
ling of castings having elicited consider 
able comment, will you kindly permit a 
few words as to the practice here. Nearly 
all the castings are pickled, only thos« 
required in the shortest possible time 
are “faced,” so as not to require it 


here 


7 he 


ticed is to make the 


process of pickling as pra 
solution of one part 
acid to three and one-half parts water for 
three 


This pickl 


summer use, and one part acid to 


parts water tor winter us¢ 


the castings, which have 


is poured over 
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previously been laid out on an inclined 


platiorm covered with thick sheet lead, 


from which the solution drips back into 
the vat of solution Che operation of 
pouring on the pickle (from a long han 


dled ladle) is repeated in three hours 
again in three hours mors \t the end © 
another three hours they are thoroughly 


rinsed with water cold) in’ summet 


but hot in winter Very small cast 
may be the pickle tor four 
[t is 


washing or rinsing should 


id then rinsed 
the 


hours at 
tant that 


Very impor 


be very thorough, otherwise the traces of 


acid remaining will continue to work and 


the result will be to show.a white powder 
in spots, particularly in the least accessi 
ble places This must be carefully 
cleaned off before painting, as it will, in 
time cause the paint to scale oft lhis 

iV occur t r tw uiter the job 
is finished and paintes 


Haven, Con 
AAA 
Patenting Impossibilities. 
Editor American Machinist 
Mr. R. D. O 


Smit! yoRTT aot ne a S ' 


~ _ rt t littie i 1 Ilis 
t the Patent Ori 
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p clé ty Sup rit ( 
ul ty 
( n it ( 
l ind 
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\ BALL BEARING CASTOR 
of all these question It is true that il 
the oflice finally refuses to grant a patent 
in any case the matter may be carried 
to a court of equity, but in no other 
Vay the patentability of an invention 


be re hed for consideration by the Su 
preme Court until after a patent has 
sued Then the court, with a view to 
sustaining the patent if possible, simply 
declare that the fact ola patent having 
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been granted is prima facie evidence of 
utility. That is all. 
utility may be raised at every step in the 


The question of 


progress of the application and even after 
matter of 


the patent is granted. As a 
fact it is raised every day by the exam- 
iners in the Patent Office. 


In the case of the “roller skate” patent 
referred to in the ““American Machinist” 
of April 14, it looks as though the official 
allowance might have been made by the 
while the 
You are quite 


examiner was at 
luncheon. right. That 
thing is utterly destitute of the attributes 


ottice boy 


of patentability. There is, however, this 
The Patent Office has for 
years been granting patents for ball cast- 


to be added: 


ers embodying somewhat the principle of 
the roller skate in question, but with this 
The for the small balls 
is commonly hemi-spherical and concen 


difference: seat 


tric with the large ball, which projects 
through a hole in a retaining disk, as il 
lustrated in the accompanying sketch 


have noticed fifty patents 
If they are of any 


I presume I 
for analogous devices. 
practical value I have yet to learn it, but 
there is a possibility of movement here 
on the part of the small balls which does 
not apply to the roller skate. It looks as 
though the skate patent might have been 
allowed as embodying another chang: 
rung on this idea, and with a view to con 
But 


perfect propriety have said: “The appli 


sistency. the examiner might with 
cation is rejected as claiming an inoper 
this made 


The applicant 


action is 
then, if he 


ative device, and 


final.” were 
foolish enough, might have pursued it to 
the the 


commissioner, or into a court of equity. 


board of examiners-in-chief, to 
But none of these tribunals is bound by 
any statute law or legal precedent to ig- 
nore the question of utility simply be 
cause the applicant has taken the regularly 
prescribed oath. 

There is some truth in the statement 
that a solicitor who exposes to his client 
the absurdity of his invention is likely to 
But Mr. Smith 
greatly exaggerates the danger, as I think 
the of that 

In my practice during the past 


lose a client and a fee 


he does relative importance 


same fee. 
sixteen years I have never hesitated, when 
the occasion justified it, to point out a 
absurdity, in both 
In some cases the client has 


mechanical spite ol 
client and fee. 
taken the bit in his mouth, and insisted 
on my filing an application. In other 
cases he has gone out in a huff, but in 
process of time he has come back to 
thank me, with a larger fee in his pocket 
and a better idea in his head. In one of 
he did 


good advice, and a good farm, the earn 


the exceptional not take 


cases 


ings of a lifetime, is being squandered to 
demonstrate the feasibility of a perpetual 


motion as applied to a road_ vehicle. 


3ut whether he goes or stays I cannot 


see that the solicitor is absolved from the 


obligation of giving his client good coun- 


sel if he will be fair enough to pay for it, 
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or to positively decline a case which he 
knows to be unpatentable or the subject 
matter of which he knows to be inoper- 
after full information, the 
inventor shall the re- 
sponsibility of ordering it done. 


J. M. St. Joun. 


unless, 
himself 


ative, 
assume 


Cedar Rapids, Ia. 

AAA 
Drilling Long Holes. 
Editor American Machinist: 

In my article entitled “A Job of Bor- 
ing,” in your issue of January 16, your 
types make “Given the task of 
boring a 5£-inch hole endwise through a 
hard steel spindle 714 inches in diameter 


me say, 


"7 


og 


Oe v P 
SECTION OF HOME MADE TWIST DRILL. 
and 5 feet long.” It should have read 


51% inches in diameter, instead of 5g inch 
In editorial comment you refer to the 
kind of drill 


hole so accurate as to 


used in boring the initial 


meet “quite ex 
actly” in the center. 

The 2-inch drill was one forged in the 
blacksmith here. It 
straight, and of the cross section shown 
in the and 
turn in 20 inches, centered and turned up 
in the lathe and the concave sides finished 


shop was forged 


sketch then twisted to one 


by filing. No directing hole was bored 
before using this drill, the work being 
only centered, with a flat centering drill, 
left a center of about 1 inch di 
the The drill 
ground as accurately as possible, and no 


which 
ameter at surface. was 
difficulty was experienced and no delay 
occasioned in its work 

The intention in writing the article was 
not to advance theories, but to give briefly 
the result of practice, after the job was 
completed. It pertinent to the 
question to remark, however, that we are 


seems 


boring many of these spindles and for 
that in 
more than two cases have the holes failed 


several years it is not recalled 
to meet properly, although, of course, they 
were not so long as this one, being usu 
inches long and from 
The job 


described being one of unusual diameter 


ally from 24 to 37 
1.3 to 2.1 inches in diameter. 
and length seemed worthy of record 
Oscar E. PERRIGO. 
New Haven, Conn. 
AAA 
Forming Lathes. 

Editor American Machinist: 

Manufacturers of the class of machinery 
described in your paper of May 26, on 
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page 20, should adopt some other name 
than “forming lathe” for their produc- 
tions 

The original forming lathe was put on 
the market by the firm of Williams & 
300th, of Meriden, Conn., of which our 
present company 1s the successor, and the 
lathe was—and is—almost exactly oppo- 
site to the class of machinery which you 
illustrate, and it is not only confusing, 
but, unfair to 
apply the name to any but the original 
by this 


under the circumstances, 


forming lathes, as now made 
company. 

Of stand- 
point, the lathe you show is a forming 
lathe, but from a ethical 
standpoint the case is very different, and 
moral 


the 


course, from a dictionary 


mechanical 


that we have a sort of 


the 


we feel 


copyright on name as well as 

machine. 

THE MERIDEN MACHINE TOOL Co., 
W. L. Cheney, Secy. 


AAA 
Making Air-Tight Castings. 

Editor Machinist: 

In your issue of June 16 P. A. asks for 
a metal to stand Per- 
mit me to say that the shape of the cast- 
ing has much to do with it. Make the 
casting of bronze and as thin as possible 


\merican 


high pressure. 





iH, 














, B 
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AIR TIGHT CASTINGS—THE WRONG AND 


THE RIGHT WAY. 


to stand the breaking strain, and core 


large, allowing as little as possible for 


finish. In pieces made as in sketch 4 the 
air came through the metal in a fine 
shower, while when made as in B, with 
the valve parts cored and with a small 


amount of finish, they were satisfactory 
EDMUND STEVENSON. 
Stamford, Conn 


AAA 


Improved Boring and Turning Mill. 

The Baush & Harris Machine Tool 
Company, of Springfield, Mass., have in- 
troduced in their later boring and turn- 
ing mills an improvement which is shown 
by the accompanying diagram, and which 
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seems well calculated to very much sim- 


plify a machine shop problem that is 
often somewhat bothersome. 
Sometimes when the new boring mill 


arrives the possible positions in which it 
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The author considers that the ease with 


which acetylene may be generated in 


for demonstrative 


that 


quantities suthcient 


purposes, and the fact the perform 


ance of the crudest and most flimsy gene 
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in the book will appear familiar to those 
who read this paper; but, on the other 
hand, there are very many new ones 
made from original sketches or drawings 


by the author, and these particularly, with 











can be set are limited by the fact that the rator may be for a time satisfactory, has the explanations accompanying them, 
cone pulley and driving belt must occupy had an unfortunate result in the produc- must prove of very great value to any an 
a certain position with respect to the tion of a class of apparatus which cannot bitious member of the crait whose ex 
rest of the machine, and this unchange- be permanently successful. While, how- perience has not covered so wide a range 
able position often effectually prevents ever, the book is in no sense an attempt as that of the author, and we may add 
the mill from being put in what would to boom acetylene, one cannot read it that comparatively few tool-makers had 
otherwise be the best place for it, or in- without a feeling that the gas has de opportunities for becoming acquainted 
volves the construction of awkward and cided merits as an illuminant and that it~ witl ; many branche of the work as 
expensive transmitting devices has a future before it. The concluding are here treated. Following an interest 
By this new arrangement the cone pul- chapter of the book gives the require ng introductory chapter there are 
ley and the driving shaft may be placed ments of the New York Board of Fire others on the Modern Tool-Room and 
at either side of the machine or at the Underwriters for the construction and Its I-:quipment, Files and Their Use and 
back between the housings, as may be location of acetylene generators \buse, Steel and Tempering Making 
most convenient, and the machine may Jigs, Milling Machine Fixtures, Tools 
be thus ordered to fit the position in ind Fixtures for the Screw Machine, 
which it is to stand. Broaching, Punches and Dies for the 
It will be noticed that the center lines Cutting and Drop Press, Tools for Hol- 
converge at the center of the upright low Ware, Embossing, Medal Coin and 
shaft carrying the table gear pinion and Stamped Sheet Metal Ornaments, Drop 
any one of the three different positions Forging, Solid Drawn Shells or Ferrules 
indicated is arranged for without material Annealing. P ne and ( ning. Tools 
alteration in any other respect for the Draw-Bench. Cutting and As 

\ 

alana |) 

\ | ' _ 
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DIAGRAM SHOWING ARRANGEMENT OF DRIVING SHAFT FOR BORING AND TURNING MILI 

Technical Publications. THE PRACTICAL TOOL-MAKER AND DE- si mbling Pieces by Means of Ratchet 
SIGNER, By Herbert S, Wilson, M. E. 209 |)ja]l Plates at One( Yperation, The Header 
LIGHTING BY ACETYLENE. By Wm. E 6x9 inch pages, 189 illustrations. Philadel- 141. for Fox Lathe, Tools for Making 
Gibbs. 141 5x7!5 inch pages, with 66 illustra phia, Henry Cary Baird & Co London, ) | : ) ’ ¥ 
tions. D. Van Nostrand Company. Price, Sampson Low, Marston & Co. Cloth, $2.50 a Bicycle, The Plater’s Dynamo. Some of 
$1.50. the subjects treated are, so far as we 
This book is written by a practical me- know, here put into print for the first 
This book may be described briefly as chanic who has been a contributor to our time, and we think no tool-maker or 
a record of what has been done to date columns, and much of the matter to be other person who wishes to be well in 
in the use of acetylene gas. It contains a found in it is very milar in character formed should be without the book. We 
clear account of the properties of acety- to that we are publishing from week to cannot say much for the quality of e1 
lene, including a frank statement of its week. It is, howeves, more systematic- gravings used, and the author has in 
dangers and the conditions that must be ally arranged than possible in a pe some es not included as many details 
observed to avoid them. The various riodical, and is accompanied by a good his drawings as would be found useful 
forms of apparatus that have been de- deal of elementary matter which a jour- by most of his readers, and has in other 
vised for the generation of the gas are nal must either print at frequent intervals ises made one view of a die or other tool 


classified and described, as are the burn- 


ers that have been proposed for its use 


for the benefit of new readers or omit al 


together Many of the illustrations used 


answer 


where two or more views would 


have been much better 
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A A A 
The Non-Combatant. 


The art of war, the conditions under 
which wars are waged, and the means by 
which battles, especially on the sea, are 
won, have undergone a complete trans 
formation in modern times, while some 
of the terms employed in connection with 
the affairs of war have not been changed 
to correspond. There is perhaps no word 
which is at the present time the instru 
ment of more injustice or which is in 
more need of correction as to its mean 
ing and application than the above. By 
a non-combatant is of course meant one 
who, while a more or less necessary ad 
junct of the military equipment, is. still 
not a fighting man. As he is not a 
fighter he of course does not incur the 
fighter’s danger, and is little entitled to a 
share in the glory or in the substantial 
rewards of victory. The word distinctly 


stamps the mar to whom it is applied as, 
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if not actually a coward, at least as one 
who does not incur the supreme danger 
of the battle’s front, and is not every inch 
a warrior. It is an added wonder when 
one who bears this deprecatory designa- 
tion finds opportunity for a deed of suc 
cessful daring which ranks him with the 
heroes of the ages. 

Non-combatant Hobson is a non-com 
batant nevermore. But the fact is that he 
and such as he are classed and desig- 
nated wrong from the beginning. Ii 
there be one thing more than another 
which makes a man a combatant it is the 
deliberate and voluntary facing of the 
dangers of battle for the purpose of win- 
ning the battle. All who help to handle 
the gun are combatants as well as he who 
sights the piece or pulls the lock lan 
yard or touches the firing button. The 
ship is now nothing more than the 
mounting of the gun. The working oi 
the ship is but the conveyance and manip 
ulation of the gun. It is not clear that 
the stokers and coal passers, and especi- 
ally the engineers, are not as truly com- 
batants as the man in the conning tower 
\nd when it comes to the minute and 
unwinking devotion to duty that is evi 
denced in the maintenance of engines 
and machinery in effective working con 
dition, the constant endurance of the hard 
conditions of actual service, the simmer 
ing atmosphere of the stoke hole or the 
engine room, and the standing at post as 
the watches slip by without relief, the 
unflinching facing of death in its most 
sudden and terrible shape, with practical 
certainty that when catastrophe comes 
net even the deck can be reached, and 
there can be no chance even to try for 
life, history tells of nothing that man has 
done more heroic There is little use for 
the word non-combatant on a modern 
ship of war, and least of all as applicable 
to those whose post 1s always below thx 
deck to keep the vital forces of the craft 
alert 

AAA 

\n English friend sends us clippings 
from Birmingham papers which show 
that one of the features of the Barnum & 
Bailey show, now over there, that attracts 
most attention is not included in the show 
proper at all, but is the cars that have 
been built for transportation of the show 
from place to place. They are fitted with 
automatic couplings, and these seem to be 
attracting great attention and also general 
commendation. English “shareholders” 
and others are asking why English cars 
cannot be equipped with them, and are 
pointing out the advantages that would 
result from their use, especially in respect 
of decreased liability for accidents to 
trainmen 


AAA 


The unwisdom regarding measures and 
gages is not entirely confined to strictly 
mechanical lines nor to this country 
alone. There are in England t1o differ 
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ent measures of grain in daily use. In 
Hereford a bushel is 62 pounds; in Mon- 
mouth, 80; in Shropshire, 75; in Wen- 
lock, 73 1-3 pounds. There are 50 differ- 
ent bushels for wheat, 25 for barley and 
38 for oats. A bill to require that all grain 
be sold by the hundredweight was _ re- 
jected lately by the British Parliament. 
The prevailing argument seemed to be 
that the present heterogeneous system, al 
though bad enough, was not intolerable 


AAA 
Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can 
not undertake to answer by mail. 


(7o) C. A. M., Kansas City, asks: 1. 
Does an induction coil add to the spark 
producing qualities of galvanic batteries? 
\.—Yes. You cannot get a spark of any 
appreciable length from an ordinary bat- 
tery without such a coil. 2. How can I 
make a dry battery? A.—Most of the 
good dry batteries are patented. You 
had better buy than try to make one, but 
if you are anxious to try it, get a copy of 
one of the patents. This is easily done 
from the number or date printed on the 
label of the battery you want to make. 


(71) A. W. R., Haffey, Pa., writes: 
Please inform me how brass springs are 
tempered, or is it in the composition 
which gives them their elasticity? A. 
We suppose you reier to springs made of 
brass wire, and the temper of these is 
derived from the fact that the wire is 
hardened by the drawing operation and 
is not subsequently annealed. Flat or 
sheet brass possesses elasticity for the 
same reason, that is, it is rolled and hard 
ened by the rolling and retains this hard 
ness and elasticity unless it is annealed 
In other words, unannealed brass wire 
or sheet brass made into the form of a 
spring will possess elasticity. 


(72) P. C., Pittsburg, Pa., says: In a 6 
inch wrought iron pipe line, with natural 
gas flowing through at velocities ranging 
from 275 to 515 feet per second, there are 
two pieces of %-inch brass pipe inserted 
of an external diameter of 3g inch. One 
piece runs in 4% inches from the inside 
wall of the 6-inch line, the other 214 
inches. In calculating the cubic feet of 
tlow should allowance be made for their 
area; 1f so, how much? A.—Short ob- 
structions of this kind offer but slight re- 
sistance to the tlow of gases. We have 
known diaphragms to be inserted in pipes 
to test the matter, and the results showed 
that the opening in the diaphragm must 
be surprisingly small to produce a sen- 
sible effect. We do not think that your 
small pipes would make a difference in 
the delivery sufficient to measure. 


(73) “Beginner,” Dursley, England, 
asks us to explain the method of finding 
the bursting strain on a fly wheel or drum 
due to centrifugal force. \.—The total 
centrifugal force of the whole rim is 


. W v? 
f > 
gk 
in which 
F centrifugal force of the entire rim, 
in pounds. 

IV = weight of entire rim in pounds. 
v =velocity of rim in feet per second 
R =mean radius of rim in feet. 
g =acceleration due to gravity = 32.2. 


In finding the force acting to rupture the 
rim on any diameter we see that the force 
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due to one-half of the rim only acts sinc 
the force due to the other half merely sup- 
plies the reaction to prevent displace- 
ment. Moreover, the centrifugal force 
acts radially, and only the component 
perpendicular to the diameter acts on the 
section. To obtain this component we 
divide half the total centrifugal force by 

1 > 

< 1.5708 
Again the force thus found acts on two 
sections of the rim, and to find the force 
acting on one section we must divide by 
2 again. The resulting formula for the 
strain on any section is 


W v 
fe 
£ Rx 2x 2 « 1.5708 
Wu 
202.319 XV. 
(74) T. F. H., Wellington, B. C., asks: 


1. How is the size or area of an air cham- 
ber found for a pump, say a double act- 
ing pump with rams 8 inches diameter 
and 18 inches stroke? A.—There is no 
rule and no fixed practice that we know 
of in the matter. The air chamber can- 
not be too large. and if of a capacity 
equal to, say, four times that of a single 
stroke of the pump it should usually be 
large enough. Thus the capacity per stroke 
of the pump cylinder would be & & .7854 


x 1 1728 = .§23 cubic feet. Then an 
air chamber with a capacity of 2 cubic 
feet would be as large as would usually 
be provided. 2. Does air under high 


pressure lose any of its elastic properties? 
A.—Never until it liquefies, and this does 
not occur except at pressures above 2,000 
pounds in combination with a tempera- 
ture of more than 200 degrees below zero. 
3. Under high pressure through which 
would air find its way the easiest, cast 
iron or water? A.—It should not find its 
way through either. It will not pass 
through cast iron 1f the casting is sound 
and of reasonable thickness, and it, of 
course, could not pass through water 
without passing also through the pipe or 
receptacle containing the water. 4. We 
have a double-acting steam pump on 
which the air chamber seems to lose its 
power after running a time; can you sug- 
gest the cause and a probable remedy? 
A.—The disappearance, partial or total, 
of the air in the air chamber does not 
necessarily imply a leaking out of the air, 
as the previous questions seem to sug- 
gest. It is a not unusual experience to 
find the air disappearine from the air 
chamber, especially when working under 
considerable heaa, as is probable in the 
present case, if the pump dimensions in 
the first question apply. When air is con 
fined under pressure and in contact with 
water the water will absorb some portion 
of the air unless it is already fully aerated 
Every time the pump is started it is al 
ways possible to know that the air cham 
ber is full of air by having two pet-cocks, 
one at the ton and one at the bottom of 
it, and having them open until water 
ceases to flow out of the lower one, and 


then closing both before starting the 
pump. When the full pressure is on the 
air in the chamber is, of course, com 


very small portion of its 
original volume, so that a larger air 
chamber is required for high pressure 
pumping than for low pressure. The dis- 
appearance of the air by absorption may 
be compensated for, and the air chamber 
may be kept full of air by having a pet- 
cock in the suction pipe to admit, by a 
minute opening, a little air, which will be 
carried along with the water and may be 
expected to collect in the air chamber 
Such admission of air will, of course, im- 


pressed to a 
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pair the suction, but if the water is not 
drawn more than a few feet no trouble 
should ensue. This admission of a little 
air into the suction is quite frequently 
done, and in many cases, especially with 
electrically driven pumps, the entire a 
tion of the pump is made smoother and 


easier by it 


(75) L. M., Oshkosh, Wis., says: In 
Mr. William Norris’s “Practical Treatise 
on the Otto Cycle Gas Engine,” page 75, 
there are some formulas for fly wheels as 
follows: 


Let 
iH weight of wheel in cwt. 
D = outside diameter of rim in feet 


- volume in cubic feet swept by pistor 


P =M. EF P. of working stroke 


« = constant. 
R =revolutions per minute 
Chen 
. 1 I 
i VxP (1) 
bD R 
that is 
YF 
W’ ( (2) 
iD” & 
or 
D? R? W 
Vp ¢ (3) 
\pply this to the following case: 
HW’ = 3,000 pounds. 
D = 6 feet. 
I” = 1.2 cu. ft. (cyl.. 11% diam., 20-inch 
stroke) 
r 70 pounds 
C = 125, as given in book 
R = 180. 


Substituting the figures in formula (2) 
have: 


we 


1.2 7O 


30 x 32400 
weight of wheel, which should be 3,000 
pounds. Again take formula (3), 


6 x. 3240 ) y 
36 3 ox 300 ener ate. ; 


which should be 125. Will you please 
explain where the mistake is? A.—The 
formulas are all wrong. The value given 
for the constant is altogether too small 
as you will see by comparison with simi- 
lar formulas for steam engine fly wheels 
Great carelessness is obvious since C does 
not appear in formula (1), and there can 


125 = .0og 


be no “that is” between (1) and (2). 
The notation is also defective , as it does 
not say whether | is to be taken per 


stroke, per revolution or per minute, but, 
in fact, no one of these values will give 
reasonable results. Note, however, that 
you have taken W in pounds, whereas the 
notation gives it in hundred weights. As 
the book is from an English source the 


value of the hundred weight is to be taken 


is 112 pounds. With your error cor- 
rected the results are, however, still ab 
surd. Several formulas are in existence 


in which R appears in the second power, 
is in this one, but there is no doubt that 
it should appear in the third power, as we 
believe it appear 1n all recent 
formulas 

(76) A. R. M., Cincinnati How 
many gears compounded and what would 
be their respective number of tceth neces- 
sary to move the nut of a lead screw 
0.393 inch, the driving gear to make ex 
actly one revolution and the lead screw 
having four threads per inch. In simple 
gearing the wheels would be too large as 
the space in which they are to work is 
limited. Will you kindly explain how 
you obtain the proper gears? A.—If the 
lead screw were to make one revolution 
the nut would be advanced the distance 
between two contiguous threads, which 
in this case is .280 inch, and as we want 


does so 


1 ° 
SkS 


37-509 


the nut to advance .393 inch to one revo- 
lution of the driving gear, it is of course 
evident that the two gears must be pro- 
portioned to each other as these two 


fractions are to each other: or, in other 
words, the gears must be in the propor- 
tion of 250 to 393. These two numbers 
are prime to each other; that is to say, 
there is no number which will divide both 
of them without a remainder, and, there- 
lore, 11 sin ple geal were to be used they 
would have to be 250 and 393, the latter 
being the driver. These being too large, 
we wish to know what four gears may be 
used to compound and get the required 


movement For this the compound 
gears must have the same compound 
ratio to each other, 1. ¢., the product 
of the drivers and the product of 
the driven gears must be to each other 
in the ratio of 250 to 393 The most 
convenient way of doing this is to 
arrange the numbers in the form of 


> 

”? and we then 
«-5U 
want to find two other common fractions 
which when multiplied together will equal 
this one. To do this we find a number 
which will divide the numerator of our 
fraction without a remainder, and such a 
number is obviously 3, and dividing we 


a common fraction, thus, 


get 131. We then place for the numera- 
tors of our new fractions the numbers 3 
and 131, and also dividing the denomi 


nator of the original fraction by the first 
number that suggests itself we get 10 for 


a divisor. which goes into 250 25 times 
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the de- 


and we 


numbers tor 
new traction, 


We use these two 
nominators of the 
then have 

131 


10 25 


which shows that if we were to use or, 
rather, if we could use for the two drivers 
vears having 3 and 131 teeth and for the 
driven having 10 and 25 teeth we 
should have the desired ratio and move- 
ment of the nut. But a gear with 3 teeth 


gears 


is not practicable, and one with 10 is 
scarcely more so in practice, and we 
therefore multiply both terms of the frac- 
tion 3-10 by the same number, which, of 
course, can be done without changing its 
value, and in choosing this multiplier we 
take a number which will make the two 
gears represented by this fraction no 


will there- 
and 


larger than is necessary. We 
fore choose 4, which will give us [2 


40 for the two geat ind our fractional 
factor ! 
250 12 131 
become ¥ 
393 41 25 
and if we use 12 and 131 for drivers and 


40 and 25 for driven gears we shall have 
the required movement. When, however, 
we come to arrange these gears as in the 
figure we find that if we increase the first 
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driver to 24 teeth and the first driven gear 
to 80 (doubling both) we shall not in- 
crease the space required, and as the 
ratio is the same this will probably be 
the best arrangement. The gears thus 
arranged occupy about one-quarter the 
space that two gears having 250 and 13! 
teeth would require. If, however, there 
is room a still better arrangement would 
be to double the number of teeth in the 
first driver and the last driven gear, mak- 
ing these 48 and 50 respectively. This 
would not change the ratio, and the 
space required would still be much less 
than with simple gearing. 


AAA 


General Electric Company. 
The of the 
Company, at a recent meeting, voted to 
recommend to the stockholders a reduc- 


directors General Electric 


tion in the share capital of the company, 
both common and preferred, of 40 per 
cent., so that each holder of 100 shares of 
present stock will get sixty shares of the 
new stock. This settlement, while satis 
factory to the common stockholders, is 
regarded as particularly favorable to the 
preferred shareholders, inasmuch as _ it 
will render unnecessary the taking of any 
steps for the liquidation of the company, 
in which event the preferred stockholders 
would receive only the same amount as 
the common stockholders and.,no_ back 
dividends, The plan now adopted con- 
templates the payment from the surplus 
earnings of the company as they are here- 
after made of the accrued dividends on 
the preferred stock. On the basis of the 
new capitalization $1,275,000 will be re- 
quired annually to pay 7 per cent. upon 
the preferred stock and 6 per cent. upon 
the stock. A_ stockholders’ 
meeting will be held August 10, 1898. at 
noon, at Schenectady. 


AAA 


common 


War Revenue from Inventors. 


WasHINGTON, D. C., June 30.—The 
Commissioner of Patents has issued the 
following notice, in accordance with the 
provisions of the war revenue act, which 
will be of interest to inventors: 

“Notice is hereby given that to all cer- 
tificates required by law to be issued by 
this there must be affixed the 
proper revenue stamp, to the value of 
10 cents, which must be provided or paid 
for by the party ordering the certificate, 
and that mortgages of patent rights an4 
conveyances of such rights in trust to be 
sold or otherwise converted into money, 
which shall be intended only as security, 
either by express stipulation or otherwis:2, 
which are offered for registration in this 
office, and all powers of attorney must be 
provided with the stamps required by this 
conveyance 


office 


act. Unless such mortgage, 


or power of attorney be stamped in ac- 
cordance with this act it will not be reg- 
istered or entered on the records of this 
office, but will be returned to the party 
offering it for compliance with the pro- 
visions of this act.” 


A. F. T 
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Mr. Norris’ Time Chart. 
Mr. H. M. Norris expresses his wonder 
that we should accept for publication an 


article from him like that entitled “A 
Time Chart,” and then discredit it by 
an attached foot note, and, in fact, he 
virtually enters his protest against it. We 
think his position is well taken. More- 
over we think (i. e., the editor of this 
paper thinks) that the chart shown by 
Mr. Norris is a good one for the pur- 
pose for which it was devised. It is a 
more or less bothersome problem in 
mental arithmetic to figure elapsed time 
between two given periods in the day, 
especially when one period is A. M. and 
the other p. M. and the noon interval is 
a fractional part of an hour. The work- 
man generally uses the face of his watch 
or of the shop clock for doing this, but 
the chart is undoubtedly better. The com- 
ment complained of was written by 
another under a misapprehension, and is, 
hereby, so far as possible, withdrawn 


AAA 


The Thomas S. Clarkson Memorial 
School of Technology. 


We have received circulars of the above 
named institution, located at Potsdam, 
N. Y., which has been established recent- 
ly by the sisters of Mr. Clarkson 

The school offers four-year courses of 
study of the usual type in mechanical, elec- 
trical and civil engineering, as well as two- 
year in mechanic arts, manual 
training and domestic science. 

We regret 
major courses of study are concerned, the 
policy of high admission requirements 
has been adopted. We have taken occa- 
sion to express our disapproval of this 
tendency in the past and need not repeat 
our opinions here. Some day, we pre- 
dict, someone will establish an engineer- 
ing school of the highest grade, with en- 
trance requirements adapted to the ac- 
quirements of boys from the shops, and 


courses 


to see that, so far as the 


with it achieve a measure of success that 
will dwarf the accomplishments of the 
schools conducted on the present schol- 
astic lines. For the minor courses en- 
trance requirements are simple, but we 
regard such an action as a f 
“throwing a tub to a whale.” 
The tuition requirements are $80 per 
annum for the major and $40 per annum 
for the minor and living 
penses are stated to be very low. 


AAA 


The Society for the Promotion of 
Engineering Education. 


case ol 


courses, ex- 


The above named society will hold its 
fifth meeting in Room 22 of the Walker 
Building of the Massachusetts Institute 
of Technology, Boston, Mass., August 
18, 19 and 20, 1898. J. B. Johnson, St 
Louis, Mo., president; Albert Kingsbury, 
Durham, N. H., secretary. 
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Scotty’s Address to Spain. 
J. W. Bengough in “Toronto Globe.” 
(It is stated that the real reason of the 
inactivity of the Spanish fleet at Cadiz 
was the difficulty of replacing the Scotch 
engineers, who resigned their posts, re- 
fusing to fight against the Americans.— 
Press Dispatch.) 
Oh, aye, I gar my engine shine, 
An’ industry wi’ brains combine, 
My wages—aye, they suit me fine— 
The job’s a’ richt; 
But, Maister Spain, I draw the line 
At wham I fecht! 


\’ll stay an’ dae hail-herted wark 
‘Gainst Roosian, Gearman, French or 
Turk, 
\n’ nae stern duty wull a’ shirk 
To gar Spain win; 
But in my breist saft feelin’s lurk 
For my ain kin 


‘Tis true the Yankee mayna’ be 

\ Presbyterian, lik’ me, 

Nor diz he speak so pearfeckly 
Oor mither tongue; 

But fecht w’ him—I canna dee 
A thing sae wrang! 


There’s maybe p’ints a’ dinna lo’e, 

An’ ithers that fair gar me grue 

Aboot his Government, it’s true— 
Things far frae guid; 

But then, ye ken, there’s ithers, too, 
That show his bluid. 


His flag is no juist like oor ain— 

A’ mean the Breetish, Maister Spain— 

No’ juist sae simple-like, an’ plain, 
Wi’ ’ts stripes and stairs; 

But wi’ oor Jock, for Richts o’ Men, 
The breeze it shares! 


Na’ na’ a’ see the day’s at han’ 

When Saxons maun thegither stan’ 

In Leeberty’s maist holy ban’ 
*Gainst banded foe; 

An’ there, thegither in the van, 
Thae flags maun flow! 


Sae, Maister Spain, a’ll need tae gang 
Frae this auld lan’ 0’ dance an’ sang, 
An’ drop the job a’ve had sae lang, 
A’m greatly fearin’; 
Y’er ain folk maun juist get the hang 
©’ engineerin’. 
AAA 
Personal, 


Mr. Chas. Churchill, of London, sailed 
for home on the “Lucania,” leaving New 
York on the 2d inst. 

Mr. F. A. Dennis is in charge of the 
New York office of Wyman & Gordon, 
at 116 Liberty street, New York. 

Our contributor, Assistant Engineer J. 
E. Johnson, Jr., U. S. N., is ordered to 
the Norfolk Navy Yard with the ‘“Rain- 
bow.” 

Mr. W. S. Smith, who for some years 
has been connected with the E. W. Bliss 
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Company, of Brooklyn, has been placed 
in charge of that company’s branch at 
Chicago, in place of C. W. Ellsworth, 
who recently died in Cincinnati 

Hugh L. Thompson, for four years as- 
sistant superintendent at the Waterbury- 
.Farrel Foundry & Machine Company, 
Waterbury, Conn., has opened an office 
as consulting and contracting engineer 
at Citizens’ Bank Building, Waterbury. 

AAA 


It is stated that nickel 
ing has been made 0.036 inch outside di 
ameter, with walls 0.0015 inch thick and 
a mile, weighing 


aluminum tub- 


3,000 feet, or over half 
only 1 pound 
AAA 
Estimates have recently been compiled 
showing that during the first six months 


of the present year 1,092 miles of new 
railroad have been constructed in the 
United States. Alabama takes the lead 
with 125 miles. Three-fifths of the total 


f 


mileage was built in the States west of 
the Mississippi. 


AaAaaA 


The President, on the 23d inst., sent to 
the Senate a convention signed by the 
United States and representatives of other 
nations, renewing and amending the con- 
vention relating to industrial properties 
This 


ternational protection of patents and trade 


agreement, which provides for in 


marks, is renewed every few years 


AAA 
Obituary. 
Edwin H. Bennett, president of the 


Babcock & Wilcox Company and treas- 
urer of the Singer Manufacturing Com- 
Mr. 
me- 


pany, died in this city on June 27. 
Bennett 
chanic, who had gone nearly the entire 
began work in 


was a highly successful 
length of the ladder. He 
the shop at the Atlantic Steam Engine 


Works, Brooklyn, in 1861 A few 
years later he was connected with the 
Singer Company, becoming engineer 
in chief in 1873 and assistant super- 
intendent in 1883 Concurrently with 
the filling of these positions he also 
had personal supervision of the con 
struction of the Babcock & Wilcox 
boiler, and his connection with the 
two companies finally brought him to 


the official positions which he filled at 
the time of his death. He invented nu- 
merous details in connection with the 
Singer sewing machine and its manufac- 
ture. 


astic yachtsman, and spent much time on 


He was in later years an enthusi- 


the water. 

Edwin Mickley, a retired machinist and 
engineer, died at Mickley’s, Pa., June 25, 
sixty-eight years old He had a common 
school education, and entered the service 
of the Crane Iron Works, Catasauqua, 
Pa., in 1848. Later he was employed by 


a New York concern and then engaged 
in the foundry and machine business for 
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He built the first engine used 
Later 


himself 
in the zinc mines at Friedensville 
he w’s associated with the Thomas Iron 
Con sany as mining engineer. He re- 
signed eight years ago, spent some time 
in traveling, and then became a leading 
farmer, 

Samuel Lessig, for over thirty-five 
years a manufacturer of agricultural im- 
Reading, Pa., died in that 


seventy-five years old. His 


plements at 
city June 27, 
specialty was a horse rake of his own in- 
vention 


AAA 
Inquiries for Machinery. 


Those who make, or may know of the 
makers of such machinery as is called for 
name 


below, will oblige us by sending 


and address, mentioning the number of 
the inquiry. We cannot forward cata 
logs. We have inquiries as follows: 


56. For name and address of makers of 
the Victor scroll saw. 
57—Maclines for 


4 
] 


manulacturing ex 


ct 


AaAaaA 


Commercial Review. 


NEw YORK, Friday Evening, July 1, 1898. 
THE ENGINE MARKET 
Is as drowsy as the weather, but since 


business, like humanity, cannot yield en- 
tirely to its spirit of laziness, a fair num- 
ber of contracts are reported, some of 


which we will mention in course. Ru- 
mors of higher prices have come to noth- 
ing worth mentioning, and sellers realize 
that this is not a propitious time to stand 
out for better profits. 

Last year many steam road rollers were 
sold in this vicinity owing to the amount 
of municipal improvement that was go 
This year the call for them here 
One that 


business elsewhere is as good this year 


ing on 
is less urgent. seller reports 
as last, though the representative of an- 
other company does not so find it 

The E. P. Allis Company seems to be 
impervious to the war and every other 
deleterious influence. Its shops are con 
vested with work and on engines which 
normally could be shipped in ninety days 
from the receipt of the order six or seven 
months are now sometimes required \ 
1,500 horse-power engine of this make has 
Behrend & 
Co., who are erecting a new paper mill at 
These parties control mills in 


lately been sold to Ernest R 


Erie, Pa. 
Germany. 

It is also for a paper mill, situated near 
Montreal, that the Abendroth & Root 
Manufacturing Company is executing a 
large contract for riveted pipe. 
The company has taken important con- 
tracts pipe for water 
Paris, Tex., and New Sharon, Ia., 
together with the first named, foot up 
now to between $60,000 and $70,000, al- 
have not yet 


spiral 


for works in 


which, 


though the entire orders 


been rece ived 


39-511 


The New Orleans Edison Company 
will install a 1,250 horse-power, 100 
revolution, vertical cross compound, 
condensing McIntosh, Seymour & Co 
engine, to be direct-connected to two 


400-kilowatt generators 

A sale of thirteen boilers in one lump 
is reported in this market, but the parties 
lor reasons, to 


interested wish, 


keep the particulars private 


Various 


J. D. Miller & Co., 39 Cortlandt street, 
New York, who have for some. time 
handled the goods of the Fitchburg 


Steam Engine Company, are now hand 
Houston, Stanwood & 
and of the 


Company 


ling those also of 


Gamble, Cincinnati, Cham 


bersburg (Pa.) Engineering 


\mong the more interesting recent work 


f the Fitchburg Company is the erec 
tion, just completed, of a 600 horse- 
power direct-connected engine embody- 
ing a new valve motion and style of 


frame, for the Fitchburg & Leominster 


Street Railway Company \ steam pow- 
er plant, including an engine of the same 
type, is being built for the Nazareth 
(Pa.) Cement Mills. A Fitchburg com 
pound engine is also being constructed 


for the Government of Mexico, to which 


country several have been sent this year 


Having heard a rumor of certain 
changes in the affairs of the Weston En 
gine Company, Painted Post, N. Y., we 
New York office 


since the recent 


and are 
death of 


nquired at the 
informed that 
Mr. Weston his legal representatives pro 
pose to withdraw his interest and that it 


is intended to reorganize the company 
Mr. J. B. Stansfield, Elmira, N. Y., has 
been made assignee, and no new con 
tracts are at present being taken, al 
though the shops are still running upon 
the execution of old orders, of which a 
large number were in hand not long 
since 

The Seamless Metal Ware Company, 


Sing Sing, N. Y., is installing an electri 


al distribution system, tree of counter 


shafting, in its plant. One, and probably 
another. Russell engine of 50 to 60 horse- 


power will be put in and a dynamo, made 


by the Northern Electric Company. If 
contemplated extensions are carried out 
it is said that the Seamless Metal Ware 


Company will probably make additions 


to its of stamping machinery 


equipment 
presses, et¢ 

Few prizes either directly or indirectly 
connected with war material manufacture 
fall to the share of the engine manufac 
turers. It is reported, however, that a 
new experimental powder works in this 
part of the country will shortly install 
two or three engines of 200 horse power 
each \ certain make of engine 1s men- 
tioned in the specifications, which, how 


ever, are not believed to be absolute 


MISCELLANEOUS 


The Russian Government will admit 


free of duty for ten years machines for 
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washing gold in the Siberian and Ural 
fields. 

It is rumored that the Warsaw-Vi- 
enna Railway Company is to make ar- 
rangements for the construction of its 
rolling stock at its works at Warsaw. 
Does this signify a new locomotive plant 
for Americans to equip? 

\ company, called the Electric Power 
Company of Santiago de Chili, has been 
formed in Berlin with a capital of 24, 
000,000 marks, and with the object of ex 
ecuting extensive electric projects in 
Chill. 

As far as may be judged from a list of 
cranes, electric and otherwise, sold by 
the Case Manufacturing Company, Co 
lumbus, Ohio, the electric ones are the 
more popular. The following concerns 
have lately bought electric cranes from 
it: The Reeves Iron Company, Canal 
Dover, Ohio; the National Electric Com- 
pany, Brooklyn, N. Y., and the Bullock 
Electric Manufacturing Company, Cin- 
cinnati, Ohio. In asummary of those re 
cently installed we notice two 30-ton 
electric traveling cranes shipped to Syd- 
ney, New South Wales. 

Two 450-kilow.tt General Electric dy- 
namos have been sold for railway pur- 
poses in the City of Mexico. They will 
be directly connected to two 700 horse- 
power engines made by a prominent com- 
pany in this State. 

An enterprise is now on foot to intro- 
duce into Milan an electric current of 
10,000 horse-power developed from the 
River Adda at Paderno and conveyed 
across country by overhead wires a dis- 
tance of 20 miles. There will be seven 
dynamos and seven 2,160 horse-power 
turbines, one of them being held as a 
Part of the current generated 
will be used at Menza. From the fact 


reserve. 


that the work is controlled by a com- 
pany called the “Edison Company,” which 
operates the electric railways at Milan, 
we shall not be surprised if it transpires 
that the General Electric Company is to 
furnish the electrical machinery. 

At the Frick Company’s New York 
office the refrigerating machinery busi- 
ness is reported improving. Sales within 
a month included an 180-ton condensing 
system for the North Packing & Pro- 
vision Company, Boston; a 15-ton ice 
plant with two 80 horse-power boilers for 
a party in Nvack, N. Y.; an ice and re- 
frigerating plant for Japan, and others. 

More machinery is required for Mare 
Island. The bids for this last addition 
will close July 26. It includes: Motor 
driven, single plate planing machine: 
belt-driven, single punching or shearing 
machine; two radial jib countersunk 
drilling machines; one emery wheel floor 
grinder, two wet grinding stones, 18-inch 
screw cutting engine lathe, 48-inch ver- 
tical boring and turning machine, one 
tool grinding machine and emery wheel, 
band saw for sawing metal, brass foun- 
der’s spruce cutter, improved jointing 
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and facing machine, standard chain-saw 
mortiser, double spindle upright mold- 
ing machine. 

A report from Hamilton, Ont., is to the 
effect that the Cataract Power Company 
will shortly award contracts for a new 
power plant to cost $600,000. It will in- 
clude about 4% miles of pipe. 


CINCINNATI REPORT. 


In the early part of June was percep- 
tible a little less demand than formerly 
for machinery and machine tools, but 
the month ended with some show of im- 
provement. Despite the transference of 
public interests from business to war the 
former is much better now than for sev- 
eral years past. Some manufacturers 
are doing less than their neighbors and 
think that the war is retarding trade, but 
they are the exceptions rather than the 
rule. Generally speaking the war seems 
to have helped business rather than to 
have injured it. 

One marked feature is the large de 
mand for engines to be shipped to sugar 
plantations and rice mills in the South, 
showing that there are prospects for good 
crops in those lines. While home trade 
is fairly good and improving, exports 
are more active and are broadening out 
over new fields; for instance, the Scan- 
dinavian countries. Sugar machinery is 
in improved demand from Mexico, 
where many new plantations have been 
started by parties driven out of Cuba. 

The I. & E. Greenwald Company has 
lately received orders for some ten en 
gines of from 40 to 250 horse-power 
from Chicago, Detroit and Texas; also 
for two engines here and three there for 
ice making plants. There are some in- 
quiries for elevator work. 

Crawley & Johnston will supply one of 
their new steam steering gears for the 
steamer St. John, now being built here 
for the Mississippi Packet Company, t 
run in the New Orleans trade. 

George C. Keene & Co. are building 
a 25,000-pound corrugating machine, for 
making steel roofing, for the Cambridge 
(Ohio) Rolling Mills, and one of the 
same size for the American Steel Roof 
ing Company, of Cincinnati. Heavy ma 
chinery will also be sent to Memphis. 
Tenn.,for making steel stoves and ranges, 
and sheet metal working machinery to 
Norfolk and New York. 

Dreses, Mueller & Co. have remodeled 
their shop by putting in a new brick front 
and offices and drawing room on the 
second floor. They have added a base- 
ment space for the smith shop, a stock 
and wash room of 1,500 square feet and 
another floor of 6,000 square feet, which 
they have filled with new machinery. 
They say: “Business is exceedingly good. 
but the foreign orders still amount to 80 
per cent., and, in our opinion, if this trade 
ever should stop very good channels must 
be opened to keep the tool man busy.” 
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The J. A. Fay & Egan Company is 
to send Mr. Geo. W. Wipper, one of its 
skilled machinists, to Denmark, to super- 
vise the installation of several complete 
outfits of wood working machinery. It 
is making good sales to parties in Swe- 
den, Germany, England and France. De- 
mand is active in the South and West of 
this country. Domestic business is 
found better than for several years and 
foreign is as good now as before the war 
broke out. 


PITTSBURG REPORT 


Nothing of a special character has 
transpired in any line of the iron and 
steel market during the past month. 
Production of pig iron is keeping well up 
to the average, there being but three fur- 
naces in the entire Pittsburg district. The 
consumption of iron is not quite equal to 
the production, as many of the foundries 
are not running to their full capacity. 
No heavy purchases by any one concern 
have been heard of for some time, but it 
is thought that after the summer season 
more iron will go through the markets 
and stocks will be reduced to a great ex- 
tent. Prices for all grades of iron have 
not shown any material change, remain- 
ing practically as they were at last re- 
ports. 

The market for different machine goods 
can also be said to be somewhat at a 
standstill. By this it is not meant that no 
sales of any size have been made, but 
no large contracts for rolling mill equip- 
ment have been awarded. Most of the 
work now being done is for repairs to 
mills that have been hard driven. This 
is the season for repair work, and ma- 
chine shops are pretty well filled up on 
work of this character 

The mill supply people are in the 
midst of their active season, and are kept 
busy shipping to all points. They are 
better satisfied with the prices they are 
receiving for their goods this year than 
they were last. It might also be said 
they are doing at least 100 per cent. more 
business. 

The National Tin Plate Company, at 
Monessen, Pa., expects to put its present 
plant in operation about August 1. The 
intention of the company is to add largely 
to the capacity, putting in more mills and 
making it about the largest of its kind 
in the country. It is not known how 
soon bids will be wanted for the equip- 
ment, but it will probably be in the very 
near future. The Monessen Foundry & 
Machine Company was recently chartered 
to operate a foundry and machine plant 
at Monessen. Ground is now being 
staked off and building operations will 
be begun shortly. The Phillips Mine 
Supply Company, of Pittsburg, has been 
running its plant on mine cars, wheels 
and steel tipples at almost full capacity 
for some time, and is meeting with 
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marked success in disposing of its self- 
oiling wheels. 


CHICAGO ENGINE MARKET. 

The work in engines and dynamos that 
is now being done for the electric com- 
panies is confined mainly to the large city 
The interurban trade is not brisk 
The large 


lines. 
For this there is ample reason. 
electric lines now in operation have no 
difficulty in procuring all the money they 
want for extensions and improvements, 
but the country roads, which are much 
more experimental in their nature, are 
less favored by the powers that provide 


the funds for construction. When the 
cycle of time that marks the alternate 
periods of commercial depression and 
inflation advances a little farther in its 


upward course the money interests will, 
if history is repeated, become more com- 
plaisant, and the activities in this line of 
from town 
expansion, 


electric railroad construction 
to town promise indefinite 
perhaps to the point that some eager 
makers will accept bonds in lieu of cash 
for their equipment. That period has not 
yet arrived. It is not wholly to this ex 
pected era of electric railroad construc- 
tion that trade finds its best 
It is predicted by some people who keep 
in close touch with the market conditions 
that least the 
large Western railroads will be experi- 


promise. 


within a year at one of 


menting with electricity as the motive 
power for its Chicago suburban pas- 
senger traffic; but progression is not 


looked for here so rapidly as in the more 
thickly populated New England districts 
Concerning the trade in the smaller en- 


gines, one of the most frequent com 
ments that are made is that the prices at 
which sales are made are the most un- 
satisfactory part of the business. Mar 


gins continue more slender than in the 


more expensive lines. Some sellers re- 
port that the 
working shops comes a very fair trade, 
attributed to the general “run-down” con- 
dition of power plants through a series 
Others re 


mark, somewhat malevolently, that until 


from miscellaneous iron 


of years now rapidly ending. 


an inspector punches a hole through a 
boiler the manufacturer will continue to 
use it, and that an engine is maintained 
equally as long. It is common talk, how- 
ever, that the engine builders are almost 
without exception very busy, many of 
them working overtime 

The ginning mills in the South are now 
generous buyers of engines. The export 
trade runs on in an expanding volume 
For the moment the Northwest is said to 
be less active in machinery buying than 
other sections of the country. 

In the general machinery lines the bi- 
cycle trade seems to be over for the sea- 
In plumbers’ supplies there is fair 
The stove makers are expected 
The ordinary 
singular that 


son. 
activity. 
to do some buying in July 
dull. It 


trade is is rather 
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the selling agencies are 
doing a good trade, it is in almost every 
instance attributed to 
which includes, besides 
refitting of several 


while many ot 
“special business,” 
machinery for 
special purposes, the 
plants destroyed by fire and orders from 
unexpected sources. The ordinary chan- 
nels of trade are running dry almost, wait- 
ing: lor 
and refresh. 

The Buckeye Engine Company is run- 
ning overtime, but the bulk of the pres- 
ent orders are coming from abroad and 


Lhe scadsUlladvic 


rains to gladden 


from the South. 

AAA 

P 
Quotations. 
New York, Tuesday, July 5 
lron—American pig, tidewater delivery: 

No. 1 foundry, Northern......... ..$11 00 @ 11 50 
No. 2 foundry, Northern.......... 10 50 @ 11 00 
No. 2 plain, Northern........... 10 00 @ 10 50 


975 @ 10 00 
10 50 @ 1075 
10 00 @ 10 25 
975 @ 10 00 


Gray forge, Northern... : 
No. 1 foundry, Southern.... 
No. 2 foundry, Southern 
No. 3 foundry, Southern. 


No. 1 soft, Southern...... 10 50 @ 10 75 
No. 2 soft, Southern....... 10 00 @ 10 25 
Foundry Forge, Southern......... 950@ 975 

Bar lron—Base—Mill price, in carloads, on 
dock: Common, 1.05 @ 1.10¢ refined, 1.10 @ 
1.20c. Store prices: Common, 1.25 @ 1.35¢.; re 
fined, 1.30 @ 1.50 

Tool Steel—Base Sizes—Standard quality, 6 @ 


7c., with some grades perhaps a little less; extra, 


grades, 11 @ 12¢ special grades, 16c. and up 
ward. 

Machinery Steel—Ordinary brands, from store, 
in small lots, 1.40 @ 1.45¢ 

Cold Rolled Steel Shafting—Base sizes, from 


store, 2.05 @ 2.10c., according to quantity 
Copper—Carload lots: Lake Superior ingot, 
114c.; electrolytic, 11/ec.; casting copper, 11ig¢ 


Pig Lead—Carload lots, 3.95 @ 4.00c., f. o. b 
New York 

Pig Tin—For 5 and 10 ton lots, about 157§« 
f. ©. b. 

Spelter—Carload lots, 4.90 @ 5.00c., New York 
delivery, for ordinary brands 

Antimony—In cask lots: Cookson 9% @ 
gi4c.; Hallett’s, United States, Japanese, 8% @ 
gc.; French E. B., 9c 

Lard Oil—Prime city, ice pressed, D 52¢., 


wholesale. 


A AA 
Manufacturers. 


old Mill of 
Iron Company’s plant is being remodeled 

of Akron, 
shop 


The Hope the Pottstown (Pa.) 


Richard Stock and Samuel Mathews 
(hio, will begin the erection of a machine 


Enterprise Foundry & Machine Works, Rock 


Hill, S. ¢ contemplates putting in new ma 
chinery. 
The Walker Company, Cleveland, Ohio, is 


making a number of additions and alterations to 
its plant. 

The Standard 
Winsted, Conn., 
150x25 feet. 


Manufacturing Company, of 


has decided to build a factory 


At Paterson, N. J., James Simpson & Co. will 
erect an additional building, 85x157 feet, to their 
present plant. 


rhe [Illinois Central Railroad has just given an 


order for $350,000 worth of new motive power 
and rolling stock. 

The Folding Coop Company, S. P. King sec- 
retary, Charlotte, N. C., will place new wood- 
working machinery 

The C. H. Dutton Boiler Company, Kalama 
zoo, Mich., is putting up a new foundry, 60x120 
feet, two stories high. 

The A. H. Stange Company, Merrill, Wis., is 
making additions to its plant. These additions 


consist of a planing mill 96x66 feet and a power 
house 90x30 feet 

The Wetheri!! Separating Company has been 
incorporated at J., to engage in the 
of concentrating machinery. Jacob 


Wetherill, John H. Judson, of 


frenton, iv. 
manufacture 
Longeloth, ]. P 
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New York, and Edward 
ark, are the incorporators 

The Kemp 
ronto, Ont., 
its factory, and it 


Balbach, 58x of New- 
Manufacturing 
has 


Company, of To 


found it necessary to enlarge 


is probable that in the near 


future an addition will be made 
Company, St. Jo 
the 
Main 
will erect a machine shop s5o0xS8o feet 
We 
issue to the effect that the Hansell Spring Com 
pany, of Newark, N 
Ambler, N. J. This 
Pa. 


lhe Jameson-Combe Iron 


seph, Mo., has purchased vacant lot on 


Francis street, between and Second, and 


wish to correct a statement in a recent 


J., would move its plant to 


should have read Ambler, 


Articles of incorporation of the Philadelphia 
Graphite Company have been filed at Camden, 
N. J. William Faux, E. N. James, Ed. Inkseep 
and Francis C. Husbands are among the incor 


porators 


The Diamond Drill & Machine Company has 
commenced the construction of a new building 
at the Birdsboro (VPa.) Works. This building 
will be 8oxgo feet, in which new machinery wil 


be installed 


added 


Company's 


to the 
plant, 


\ large brick building 1s being 
H. N. Strait Manufacturing 
Kansas City, Mo., 


present tac 


which will, when »mpleted, 


imcrease the ilities of production by 


ibout 
rhe Le 


recently 


50 per cent 
Berthon lrenton, N. J., 


manulacture ma 


Company, of 


was incorporated to 


chinery George W Wallace, Theo. T. Le 
Berthon, C. Hiodgeman, of New York, and 
K. W. Barry, of ttayonne, N. J., are interested 

The Otto Higel Company, Limited, manufac 
irers of pianoforte actions, cases and special 
ties, whose factory is at present situated at g1 
ind 93 Richmond strect, Toronto, Ont., have ap 
plied for concession n view of the fact that 
they desire to enlarge their premises and in 
rease their staff. For this purpose they have 





Business Specials. 


Gear wheels, gear cutting. Grant; see page 20. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 


Selden Packing for stuffing box, with or without rub 
ber core. Kandolph Brandt, 38 Cortlandt st., N. Y 


Cutters, reamers and small tools, regular and spe 
cial; vertical millers, cutter and surface grinders, 
shears and punches. K. M. Clough, Tolland, Conn. 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


blacksmith 
Al workman 


Machine 
12 years ; age 2; 

A technical graduate desires an opening with chance 
for advancement, twenty-five years oid; rapid drafts 
man; New England preferred, Box 127, Am. Maca. 

Designing, tool making, fine mechanical work 
superiniendence of work; twenty 
and up to date. Box 125 

Wanted—!’osition by young man (28), who is a 
machinist, draftsman and technical graduate ; willing 
to Invest some money Box 122, AMERICAN MACHINIST 

First-class machipist, with four years’ experience, 
desires position in Boston, in store or shop where 
machine tools are sold or made Address Box 114, 
AMERICAN MACHINIST 

Position by Al tool maker; expert on fine accurate 
work, experimental and automatic machinery ; have 
had charge; best references; twelve years with last 
employer, Box 126, AMERICAN MACHINIST, 

Shop supt. with a practical engineering and busi 
ness experience is open toa change ; can design, make 
sales, or handle office ; age 38; exceptional references. 
Address Box 128, care Of AMERICAN MACHINIST. 


Help Wanted. 


Wanted—Good machinists for night force on tools. 
Address Ball and Wood Co., Elizabethport, N. J. 

Wanted—First-class assistant layer-out for a large 
boiler shop. Address. giving wages desired and ex 
perience, Struthers, Wells & Co., Warren, Pa 


desires a change ; experience 
Box 124, AM. Macnu. 


and 
years’ experience 
AMERICAN MACHINIST, 
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purchased a lot, upon which they intend to erect | 
a factory. The factory will be three stories high, 
110 feet long and 4o feet wide. 

The Gibboney Radiator Company, of Indianap- 
olis, Ind., has been incorporated by H. M. Gil- 
christ, L. C. and G. W. Gibboney 

It is believed that the firm of Shickle, Har- 
rison & Howard, of St. Louis, Mo., will erect a 
manufacturing plant at Winstanley Park. 

The Clinton Worsted Company, of Clinton, 
Mass., is arranging to make extensive improve- 
ments and enlargements to the factory. 

Gallant Brothers, of Paterson, N. J., are re 
ported to have completed arrangements for the 
erection of a cotton mill. 

The Indiana Sugar Manufacturing Company, 
of Hartford City, Ind., has been incorporated by 
W. N. Cronin, D. H. Fouts, T. W. Sharpe and 
D. J. Hummer. 

Fort Pitt Bronze Company, of Allegheny, Pa., 
has been incorporated, capital $50,000, to manu- 
facture iron. Incorporators—William J. James, 
H. L. Thumm, William J. McKee and G. W. 
Williams, Pittsburg, and Charles V. McLaugh- 
lin, Allegheny. 

Phillips & McLaren have been granted a per- 
mit for the erection of a frame and iron-clad 
structure to be used as a machine works, foun- 
dry and pattern shop. The building is to be lo- 
cated at Twenty-fourth and Smallman streets, 
Philadelphia, Pa. 

The Witte Iron Works, Kansas City, Mo., 
sends us catalog of gas and gasoline engines 
for pumping, hoisting, electric lighting and ma- 
rine service Ihe cover is neatly printea, and 
has the Cuban and American flags crossed. The 
catalog is 442x7%. 

the Lacy Manufacturing Company, of Los 
Angeles, Cal., was recently incorporated with a 
capital stock of $100,000. The company is to en- 
gage in the manufacture of iron and steel water 
pipe, oil tanks, etc. William Lacy, J. E. Lacy 
and Richard H. Lacy are interested. 


The American Emery Wheel Works Company 
is about to erect a new building for carrying on 
its manufacturing business. The factory will be 
erected on the corner of Waterman and East 
River streets, Providence, R. I., and will be 
g9x45 feet, two stories in hight and will be built 
of brick. 

rhe International Heater Company, of Utica, 
N. Y., capitalized at $1,800,000, has been incor 
porated. The company proposes to manufacture 
all kinds of heating apparatus, and its directors 
are Frank E. Wheeler, Edward <A. Carton, 
Francis Kernan and George L. Bradford, of 
Utica; Ephraim K. West, Elisha M. Moore and 
Hendrick S. Holden, of Syracuse. 


lhe Cutler-Hammer Manufacturing Company, 
of Chicago, and the American Rheostat Com 
pany, of Milwaukee, have consolidated. The 
business will be carried on under the name of 
the Cutler-Hammer Manufacturing Company, 
Chicago, Ill. The capital stock has been in 
creased, much of which has been invested in new 
The officers of the new company are 
as follows: President, F. R. Bacon; vice-presi- 
dent, F. L. Pierce; secretary, J. G. Hickcox 


machinery. 


general manager, H. H. Cutler. 


The United Gas & Improvement Company, of 
Philadelphia, Pa., is making extensive additions 
to its gas producing plants. fhese plants are 
known as the Twenty-fifth Ward and Point 
Breeze locations. At the Twenty-fifth Ward Gas 
Works they are building a new scrubber house 
45 feet wide and 120 feet long; a purifier house 
86 feet wide and 180 feet long. At the Point 
Breeze Works they are erecting a new boiler 
and engine room 220 feet long and 55 feet wide; 
a condenser building 4o feet wide and 105 feet 
long; a purifier building 86 feet wide and 180 
feet long; a generator house roo feet wide and 184 
feet long; a meter house with additions for ex- 
haust and valve room, having a width of 70 feet 
and a total length of 223 feet. All the structural | 
steel work for this plant is being furnished and | 





Help Wanted—Continued. 


Wanted—Salesmen who call on manufacturers to 


sell two patented popular vises in connection with | 


other lines they handle; liberal commission to right 
parties. Address P. O. Box 2347, New York City. 

Mechanical draftsman to assist in designing auto- 
matic machinery and to make construction drawings ; 
state experience and wages expected. John Adt & 
Son, F. B. Shuster, proprietor, New Haven, Conn. 

Foreman for machine shop, employing twenty men 
on job and special work; one who can successfuliy 
manage men; state age, wages expected and give 
references. Address Box 130, AMERICAN MACHINIST. 

Chuck Manufacturer—Wanted first-class machinist 
used to latest methods in above; state fully what ex- 
perience in this line and in what shops, age and salary 
expected; replies treated in confidence. Box 129, 
care Of AMERICAN MACHINIST 

Wanted—A large Chicago manufacturer wants a 
first-class machine shop foreman; one who under. 
stands handling men and modern machine shop prac- 
tice ; must be a hustler ; no other need apply. Address 
Box 123, AMERICAN MACHINIST. 

Wanted—A mechanical draftsman, to work on 
Staten Island; hours 8 to 12,1 to 5, Saturdays 4; ex 
perienced man, thoroughty familiar with shop prac 
tice, abie to figure strains, design machines, tools, etc. 
none but experienced men need apply ; would prefer 
personal interview. C. W. Hunt Co., West New 


Brighton, Staten Island, N. Y. 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, eachinsertion. Copy 
should be sent to reach us not later than Sat- 
arday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 


Best Calipers, Levels, etc. E. G. Smith, Columbia, Pa 
Buok, Dies & Die Making, $1. J. L. Lucas, Prov., R. 1 


The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made by Baush & | 
Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach’y to order; models oe electri- 
cal work specialty. E. O. Chase, Newark, N. 

For Sale—Second-hand drili presses, engine lathes 
and pianers. Dietz, Schumacher & Boye, Cincinnati, O. 

Die makers, special mach'y and spec'lt’es wanted for 
manufacture. Bown Mach Works, Battle Creek, Mich. 

Wanted—Second-hand pipe threading machine, 1 to 
} inches, State make. Address O 26, care of Lord & 
Thomas, Chicago. | 

For Sale—One Merriman bolt cutter, 3-8 in. to 1 1-2 
in,; one 1-2 in. tozin.—new. The McLagon Foundry 
Co., New Haven, Conn. 

The advertising department of the American Ma- 
chinist has on hand 20,000 draftsm’'n's thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway. 

Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it | 
to their interest to correspond with us. We purchase | 
complete plants or handle them oncom. C. C. Wormer 
Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 

A firm of engineers and tool merchants in England, 
doing a large business in American machine tools, is 
desirous of opening up communications with tool | 
manufacturers in America, and will be pleased to | 
receive their catalogues. Address Tool Co., care of | 
the Cassier Magazine Co., 3 West 29th St., New York. 








The C & C Slow Speed 
Closed Ironclad Motor 


is especially designed for hard service in 
mills and factories. Can placed in any 
— and belted, direct connected or 
k-geared to its work. 
Highly Efficient and Non-Sparking. 


AAAAAAA 
Complete Electric Power Transmission Systems. 


The C & C Electric Company, | 


143 Liberty Street, New York. 








“The best is as good as any.” 


The New 
and Gravity Feed 


( & CShop Saw 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


= Cuts 


Price—’Way Down. 
Quality—’Way Up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 


tHe Q & C Suor Saw 
No4, 
The Qamo6 Comres 





Send for Catalogue. 


Q & C Company, 


‘Chicago. New York. 


LONDON: Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co. 
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erected by the Berlin Iron Bridge Company, of 
East Berlin, Conn. 

A. L. Sayles & Sons, of Pascoag, R. I., are 
building an addition to their boiler house. 

The Sterlingworth Supply Company, ot Easton, 
Pa., is about to erect an addition to its plant 

Murtagh & McCarthy will erect on Rivington 


street, this city, an eight story factory building 


Spencer & Barnes f Benton Harber, Micl 
are to erect an addition to their factory, 66x1 
leet 

rhe machine shop of Burley & Galligan, at 


Rat Portage, Ont., was recently destroyed by 


hre 

The National Biscuit Company f St. Joseph, 
Mo., is about to make extensive additions to the 
plant 

Her Deibert & S ( lit the " 

ne¢ hop at Ell recen 1 ed 
v fre 

George W Dusta f the Keyst e M ng 
Compar ‘ ere ‘ ] t | 1 Ce 
ter la 

Plan C ‘ 


The Paxton R ng Mill at Harrisburg, Pa., 
s recently rned to the ground, entailing a 
f $4 
George F. ¢ , of Detroit, Micl is decided 
j 
It re rted that tl (;ardner Rolling Mill 
at Hi Ml irged and new 
machinery 1d 
H. E. Funk has rer i to Huntington, Pa., 
here he will operate a mill, in which new ma 
r nery be install« 


lhe Keystone Steel Company, of Keading, Pa., 


< d the old galvanizing works, and will 

manufac e steel f rojectile 

rhe granite manufacturing lant of Mackie, 
Hussy & Ci bort Vt., was recently destroyed 

fire The loss is estimated at $60,000 

Che Ingersoll-Sergeant Drill Company, Easton 
Pa., is to erect two addition on x300 feet 
to be used as a store ise, and the othr 8ox 
feet, to be used for foundry purpose 

The Gilbee Manufacturing Company f Phila 
ely Pa., } beer rporated by M. A. 17 
Gilbee, C. P. Padmore, A. J. Wilkinson, of P 
adelp! \\ I k f Ham ndton 


AaAaaA 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9" x 12". 6" x 9° and 3%" x6’. 
We recommend the 6” x 9" size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


Pr. H. &@ I 3 ‘ pan New York 
i er These blowers 
‘ The tT cic 
I ‘ t x nche 
The \ ] & M r 
Compar Con end italog 
M o! r r ng es for 
broachin c f astin t val 
i tl ! & 
= 
Hart n Brother & ¢ Incorporated 
Pl elphia, send copy f catalog and price 
t f paints, colors, varnishes, et Accom 
inying s catal pamphlet entitled “The 
Chemistr f Paint n which an interesting 
account of the work given, supplemented b 
practical observat n t the proper use t 


paint electior 1 color imount of paint re 


; 
| 
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quired under given conditions, etc. The catalog 
is standard size, 6xg inches 

We have received from the S. Obermayer 
Company, Chicago, general catalog of foundry 
supplies and equipments. ‘lhe catalog contains 
113 pages, and almost every accessory used in 
foundry work is described. The catalog is stand- 
ard size, 6x9 inches. 

The B. F. Sturtevant Company, of Boston, has 
sent us copy of catalog No. 103, which contains 
descriptions and illustrations of horizontal and 
vertical engines suitable for electric light plants. 
The catalog is 6%xg inches and will be sent to 
anyone interested upon application. 

The Ball Bearing Company, of Boston, has 
issued its 1898 catalog of ball and roller bear- 
ings for use in factories, bicycles, motocycles, 
etc. A number of testimonial letters, together 
with names of those using the bearings, are in- 
cluded. The catalog is 4%x7 inches. 

We have received from the Ridgely & John- 
son Tool Company, Springfield, Ill., catalog of 
various pneumatic tools, including hammers, 
riveters, calking tools, etc. Illustrations are 
given showing the tools in use by workmen on 
bridge and ship work. The catalog is 5%4x7 
inches. 

We have received from Fairbanks, Morse & 
Co., Cleveland, Ohio, two catalogs, one devoted 
to gas and gasoline engines and the other to 
gas and gasoline engines constructed specially 
for driving hoisting drums and air compressors 
and for use in mining operations. Both cata- 
logs are 6%x9g inches. 

The Thomson Electric Welding Company, 
Lynn, Mass., has issued a catalog devoted to a 
description of the Thomson process of electric 
welding. The information this catalog contains 
is of great interest, and comparisons between this 
and the usual system of welding are made. The 
catalog is 7x8™% inches. 

The ¢ WW. Hunt Company, West New 
jrighton, N. Y., has sent us two catalogs, one 
devoted to the description of the Hunt cable 
railways and the other to automatic railways. 
Both catalogs are profusely illustrated by views 
of plants where these forms of railway are used 


The catalogs are 7x9% inches 


The Draper Machine Tool Company, otf 
Worcester, Mass., are out with a new standard 
size catalog fully illustrating and describing 


their full line of lathes, screw machines and 
horizontal boring mills, and showing all new 
designs and improvements. A copy of the cata 
log will be sent to those interested on applica- 
tion 

(he Chicago Belting Company, Chicago, IIl., 
has sent catalog of leather belting and mill sup- 
plies. The catalog contains views of the factory 
and also some useful information on belt lacing 
and other facts likely to be of value to those 
who have charge of belting. The catalog is 
334x7 inches and will be sent to those interested 
upon application. 

The Spencer Automatic Screw Machine Com- 
pany, of Hartford, Conn., has sent us a copy of 
their recently issued catalog, in which is illus- 
trated and described the Spencer automatic 
screw machine and other automatic machinery 
used in the manufacture of all kinds of machine 
screws and turned metal parts. Very complete 
details are given of the machine, together with 
illustrations of pieces of work produced by it. 
The catalog is bound in cloth and is standard 


size, 6x9 inches. 

We have received from the Fitchburg Machine 
Works, Fitchburg, Mass., copy of catalog illus- 
trating and describing lathes, shapers, radial 
drills and various other machines used in the 
working of metal. In addition to descriptive 
matter pertaining to the various tools, a consid 
erable amount of useful information is included, 
together with a number of pages of cross section 
paper suitable for sketching purposes. The cata 
log contains about 130 3%x6 inch pages, and is 
bound in cloth 


Bicycle: Hub : Forming: and : Drilling : Machine. 


The two operations are performed simultaneously as 
1apidly as is practicable; but a second operation is 
req ired to finish the end of the hub held in the chuck 
during first operation, and this work is quickly and 
accurately done on another turret head machine 

For a full description of the above and other bicycle 
part making and assembling machinery ask for the 
**Machinist’s Catalogue.”’ 


The Pratt & Whitney Company, 


a aia HARTFORD, CONN., U.S.A. 


New York: 123 Liberty Street. Boston: 144 Pearl Street. CHicaco: 42 South Clinton Street Lonvon, Exe.: Buck & Hickman 
280 Whitechapel Road, Panis, France: Fenwick Freres & Co., 21 Rue Martel. P 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in. SWING. 

Latest and Most Approved Designs. Workmanship, Materia! 
and Finish of the Highest Order. 
SEBASTIAN LATHE COPIPANY, 

1 . e J 
9.0 15 in, Swing, WM t2z.en4 10. Cuyertstest, CINCINNATI, OVO, HS. A 
CATALOGUE FREE R. & bronvis @ LONER, Rotterdam, Holland.” 


PRESS-WORKING OF METALS A treatise upon the principlesand practice of shap- 

* ing metals in dies by the action of presses, together 
with a description of the construction of such implements in their various forms, and of the ma- 
terials worked in them. By OBERLIN SMITH. Illustrated with 433 Engravings. 276 pages. 8Vvo. 
Cloth, $3.00. 7it/es of Chapters: Introductory; Press Classification and Anatomy; A * Museum” 
of Presses ; Dies; Materials and Measurements; Cutting Processes; Bending Processes; Curiing 
and Seaming Processes; Drawing Processes; Redrawing Processes; Coining Processes; Press 
Feeding ; Miscellaneous. 


John Wiley & Sons, 53 E. 10th Street, New York City. 
“LIGHTNING”? ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg, Co.,°mase. u's! a. 


Agts. in London, Selig, Sonnenthal & Co., 85 Queen Victoria St 
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Excelsior Straight-Way 7's valve has no dash 


B k pots, springs, guides or 

complicated levers to get 
ac Pressure Valve. out of order. It is andl. on 
reliable and well made. Never sticks, and can be relied upon at 
all times when using exhaust steam for heating ; or when used as 
a relief, or free exhaust on acondensing plant, it has noequal. It 
is noiseless and free from any complicated attachments. 








JENKINS BROTHERS, New Ycrk, Boston, Philadelphia, Chicago. 


THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 
‘*“MONARCH’?’ RIVETLESS LEATHER BELTING. 


Write for Catalog “‘A."’ 


A MARVELOUS 
MACHINE! 


Watch the wonderful 
p ndng Pn by our 
pex Nipple and Pi 
Mill Machine, Threats 
nipples of ailsizes. So 
swiveled that it can be 
reversed and pipe cut 
off close to grippers. 
Vise can he opened or 
he: : closed while machire 

isin motion. Send for catalogue. 


THE MERRELL MFG. CoO., 
Inn Curtiss St., TOLEDO, Ohio. 


PIPE THREADING MACHINES 


with adjustable 
eapanding Dies. 
Simplest Die 
Mechanism 
Known. 
Also Pipe Vises 
and Steel Screw 








WOOD WORKERS 


= Gouges, Turning T ools, 
arving Tools. Pattern Makers’ 
BUCK BROS. Gouges. g#-Send for Price List. 


CAST QP/STEEL Buck Bros., Millbury, Mass. 














J. M. ALLEN, President. ~~ 
WM. B. FRANKLIN, Vice-President. application. 
F. B. ALLEN, Second Vice-President. ~~ 


J. B. PIERCE, Secretary and Treasurer. 


Box 733, 
Edwardsville, Ill. 
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Goddard Lathes 


are built right, because Goddard 
knows how to make them right, 
and they’re made so that you 
can make money by using them. 
Ask for some of the particulars. 
There is a lot of new features 
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Standard Grinding Machines. 


If the expenditure of a two-cent stamp on a letter to us, asking for 
details of our Grinding Machinery—the dividend-earning kind— 
brings to you information from which, if acted upon, you buy 
grinding machines that will handle a great deal more work in a 
shorter time than you are doing it now, why ain’t it worth the 


trouble ? 


Standard [lachine Co., Holyoke, Mass., U. S. A. 


Selig, Sonnenthal & Co., London. 
E. Sonnenthal, Jr., Berlin. 





about a Goddard Lathe 
Goddard [lachine Co., 


Holyoke, Mass., U.S. A. 
Hill, Clarke & Co., Chicago; F. Pratt & Co., 
Ltd., London; Franz Kastner, Dresden; 
B. A. Hjorth & Co., Stockholm. 





Walker 
Grinders, 


for grinding to size straight 
and taper lathe arbors, small 
spindles, cutter reamer 
blanks, discs, gages, etc.; also 
for internal and external grind- 
ing upon work held in a chuck. 
They are also adapted for sharp- 
ening all reamers 
and milling cutters, including 
formed cutters and flat turret 
cutters; also for taps, counter 
The 


and 


forms of 


bores, countersinks, etc. 
machine is a universal grinder 
in the broadest and highest 
sense, and its capabilities are 
unlimited. 


Norton Emery Wheel Co., 


Worcester, Mass., U.S. A. 








afford to put duplicate work on an ordinary lathe. 
too long, in the first place, and the work will not be as accurate as 
it should be. 
you at any time 
particulars. 





American Machinist 


Finished as indicated 
in Ll hour, 10 min, 


Gisholt Lathes 


are dividend winners on dupli- 
cate work having to be bored, 
faced, turned or _ threaded. 
Here are three small samples, 
showing the time it took to pro- 
duce them on a Gisholt Lathe. 
Just compare this time with 
the time it would take on an 
ordinary lathe. You cannot 





Pattern [lakers’ 
Lathes. 


Fay & Scott Pattern 
Lathes have been made 
sold for a great many 
have given universal satisfac- 
tion, and no one is making a 
mistake when they buy them. 
We would be pleased to furnish 
the names of of these 
lathes and let you do the in- 
vestigating. After you have 
looked the matter up, we shall 
be pleased to afford you prices 
and such other data as you 
may desire. We'd like to send 
some reading matter. 


Makers’ 
and 
years, 


users 


Fay & Scott, Dexter, [e., U. S.A. 


Hill, Clarke & Co., Boston. 
Prentiss Tool & Supply Co., New York 





It will take 


We should be pleased to take up the matter with 


Gisholt Machine Co., Madison, Wis., U. S. A. 


Eastern Branch, 126 Liberty St., New York; Walter H. Foster, Manager. 
U. Baird Machinery Co., Pittsburg, Pa. 
C. W. Burton, Griffiths & Co., 1, 2,3 and 4 Ludgate Square, London, E. C., England. 


Fenwick Freres, 21 Rue Martel, Paris, France. 


Finistted as indicated in 
42 min. Crowned Pulley 


Schuchardt & Schiitte, Spandauer-Strasse, 59-61, Berlin, C., Germany. Tite to an anusumn of 3 pueeet 
Schuchardt & Schtitte, Breitegasse, 17, Vienna, VII., Austria. incl — 


-preferably soon—and acquaint you 


with all 


nat 
D 





Card Taps ana Dies 


are allright. Card’s reputation 
on-these tools is a result of hard, 
honest produce 
tools a little better than any- 
There is a ‘** Brown 
Book,” illustrating and describ- 


endeavor to 
one else, 


ing these tools, and it’s free. 


S. W. Card [lfg. Co., 


Mansfield, Mass., U. S. A. 





Whitney’s P-4 Planers 


are used by more world-famous firms than any other planer made. 


The reasons for this are too many to specify here. 
pleased to send you all of the particulars for the asking. 


shall be 
You can 


We 


rest assured of one thing, however, it’s merit that has made this 
machine what it is, and not because it was ‘‘cheap”’ in the usual 


understanding of ‘‘ cheap.”’ 


Baxter D. Whitney, 


Winchendon, Mass 
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Internal Grinding. Wejget plenty of Speed: 





ST. LOUIS. 


SIMPLE AND COMPOUND 


Vertical Automatic Air Compressors. 


BELT AND STEAM DRIVEN 


Improved Air Hoists. 


% ne. ) Walter H. Foster, 126 Liberty st., New York. 
ER AGENTS: 4 1, Baird Machinery Co., Pittsburg, Pa. 














Write for Catalogue. Mention this paper 
| . 
. 
| “inch 
| | 
5 : ee : NEW JSlACHINE. NEW PRICE. 














a" Adjustable Head _ UNIVERSAL GRINDER. 
Ws ~ FRIGTION DISK DRILL 


| FOR LIGHT WORK. 
A | py 
rhe ead. “ 


r 
beinstantl 
ersed or 





A powerful, nicely balanced, 









quickly adjusted machine 
for heavy work; also avail- 


able for countersinking and 


1 
y 








quick light drilling. 


hanged fror 
ait . )to 1,600 witl 
Fb Patented Screw Device ut stopping 
vail lifting bel 
raises table to any desired rower applied can be 
» graduated to drive with 


equal safety the smallest 
or largest drills within 
its range—a wonderful 
economy in time and 

ill 


height. 
The Adjustable Head 


gives a capacity of 54inches 








Send for Catalogue. 
BICYCLE MANUFACTURERS 
USE THIS DRILL WITH 

EXCELLENT RESULTS. 
With the countershaft at th « 
use, all possibility of a shaking 

. bviated Capacity, 0 
Considering cost 


between spindle and base 


plate, and a vertical adjust- 





ment of 26 inches. 
Also built in 24-inch. 


Made with or 





SOLE M’FR’S 


W.F. & Jno, 








without back gears, Barnes Co. 
self-feed, reverse “ai. 
motion, or auto- Rockford, Ii. 
matic stop, as de- a 

& Co, 





sired. nie, 0 


write sor Dr’ ~~ MALLING ATTACHMENT, 
seas cara Fitted 

to any 

Pianer. 

Swivels 
from 
Horizontal 
to 
Vertical. 


ayn 





we 


Latest Improved Power Drills, 20 to 34 inches. 


SIBLEY & WARE, 


SOUTH BEND, INDIANA, U.S.A. 





New York Agents for Export: MARKT & CO., Ltd., 193 West St. a 
, Dubuque, la. 





SPENCER AUTOMATIC MACHINE SCREW CO. i” haRTFORD. CONN., U.S. A. 
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D. SAUNDERS’ SONS, 24 Atherton St., 


Yonkers, N.Y. 
Steam and Gas Fitters’ Hand Tools, 





Manufactnrers of 





SHAPERS 


12 to 32 in. Stroke 


Manufactured Exclusively. 


SMITH & MILLS, 


CINCINNATI, OHIO, 
U. S. A. 





Pipe-Cutting, 
Threading and 
Tapping 
Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity with 
strength and lightness. Easily adapted to various sizesof pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. 
Less friction of parts than any other pipe cutter made. 


THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 
WwooD WORKERS .. **MONARCH’”’ RIVETLESS LEATHER BELTING. 


Chisels, Gouges, Turning Tools, 
K Carving Tools. Pattern Makers’ Write for Catalog ‘‘A.”’ 





0 aa Ue 





Send for Circular. 


‘] 



















BUCK 


BROS. Gouges. [?"Send for Price List. 
CAST PEELE ECU 


| CUT THIS OUT ..« 


send to us with name and ad- 
dress and get Booklet 


i137 


Air 
Compressors. 


Name and address here 


Buck Bros., Millbury, Mass. 








a 


E,W, BLISS CO. 


1 Adams St., Brooklyn, N. Y. 


Owners of 


THE STILES & PARKER PRESS CO. 


Presses, Dies. Special Machinery 
and other Too!s for 


Sheet Metal Work. 











Drill 
i Ingersoll- SOF R CANE Sor aiccomnen. ap 


Channelers. 
Havemeyer Building, New York. Pohlé Air Lift Pump. 
TEPER EU OE 


WINKLEV’S PATENT 


DUST PROOF OIL-HOLE COVERS. 


A substitute for loose plugs. Over one million in use. 
Adopted by many of the leading machinery buildersin the United States 
F. D. WINKLEY, 534 Francis St., Madison, Wisconsin. 


LONDON : CHas. CHURCHILL & Co., LTD., 9-15 Leonard St. 
RERLIN : SCHUCHARDT & SCHUTTE, 59-61 Spandauer-strasse 


_ ET 


SE 








** Bliss ”’ No. 2‘ Double Crank Press (Pat’d). 


EUROPEAN OFFICE : 
39 Rue Caumartin, Paris, France. A. WILZIN, Mgr. 
CHICAGO : 96 W. Washington St. 


Owners THE STILES & PARKER PRESS CO. 


Manufacturers of the Waldron Friction Clutches 














The C & C Slow Speed 
Closed Ironclad Motor 


is especially designed for hard service in 
mills and factories. Can be placed in any 


d belted, direct connected of . 
Sieadobent This Turret Lathe 





Highly Efficient and Nen-Spe hing. is a proven money maker on duplicate wo uss n metals, cé ~~ for turning, facing, boring 
ry lete Electric P. Transmission Systems threading, etc. All detai Is inthe Turret B« Costs you the trouble of asking for it 
omplete Electric Power Tran : é . 
ic C Bullard [lachine Tool Co., Bridgeport, ¢ Conn., U. Ss. A. 
The C & C Electric Company, cecil aie | 
143 Liberty Street, New York. Chas. Churchill & Co., London; Schuchardt, Schutte & Co., Berlin, Vienna, Brussels; Ad. Janssens, Paris. 





este Boring Machines, Milling Machines, Special Tools *rivaac:s:.° 
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Large Tools. 


SECOND-HAND. — IN GOOD ORDER. 


Boring one Turning Mill, 12 ft., 
sa - 60 in., 
Floor Boring and Drilling Machine, 





Sellers. 
ia) 


large size. 


Planer, 60 in. x 16 ft., Fitchburg ; two heads. 
” 48 in. x 16 ft., Putnam. 
- 48 in. x 10 ft., Gray ; spiral geared. 
36 in. x 12 ft., Sellers; two heads. 
Lathe, 90 in. x 30 ft., Ames; triple geared 
- Win. x 18 ft., Putnam 
40 in. x 14 ft., Fitchburg. 
32in. x 18 ft., Fay & Scott 
Shaper, 14x 28 in., traveling head, Fitchburg. 
Slotter, 12 in. stroke, center of 50 in., automatic 
feed 
Universal Milling Machine, Cincinnati; largest 
size 


Jolt Cutter, 2in., Acm¢ lies and taps 
Vertical Milling Machine, 
Steam Hammer, 6001b., Morgan 
Power Hammer, 200 lb., 


Boiler Punches and Shears 


Bliss; large size 
Bradley. 
Tools, Rolls, 


SEND FOR COMPLETE LIST 


J.J. McCABE, 
14 DEY ST., NEW YORK. 


SECOND-HAND TOOLS, 
Practically New. 
Cleveland Automatic Screw Machines. 
Garvin Bicycle Hub Machinery. 
Garvin Bicycle Chain Machinery 
Ferracute Power Presses, dial and roll feed 
Full particulars and prices on appiication. 
Retiring from business. 
THE MOORE CYCLE FITTINGS CO., 
Harrison (Newark), N. J., b 


BARGAINS " 


NEW AND SECOND-HAND MACHINERY. 


Planers, from 20" up to 60 
2 Newton Milling 
Shapers, from 6" 

Shears, Edge 
Boilers, Pumps, 





S. A. 





Lathes, from 12” to 48"; 
48", 54° and 60” Radial Drills; No 
Machine; No. 2 Screw Machine; 
to 30°, Boilermakers’ Punches, 
Planers, Rolls, Drills, Engines, 
and Dynamos. 


FRANK TOOMEY, (31 N. THIRD ST., PHILA, 


U. BAIRD MACHINERY CO. 


523-525 Water St.; 524-526 First Ave., 
PITTSBURGH, PA. 


MACHINE TOOLS. 


SECOND-HAND TOOLS. 
28 ft. Betts Engine Lathe. 





One 36 in. x 


One 24 in. x 10 ft. New Haven Engine Lathe 
One 21 in. x 7 ft. Lodge & Davis Turret Lathe 
One 15 in. x 5 ft. A. T. & M. Co. Fox Lathe. 


One 30 in. x 30x 7 ft. New Haven Planer. 

One 26 in. x 26 x 7 ft. New Haven Planer. 

One 48 in. A. Box & Co. Radial Drill. 

One 36in. Gould & Eberhardt Spur Gear Cutter. 
One 19 in. Putnam Slotter. 

One 10 in. New Haven Slotter. 

One 48 in. Pulley Borer. 





For Advertisement of 


Morse, Williams & Co., Philadelphia, Pa., 


See Issue July 7, 1S9S. 


Columbia University 
in the Zity of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and special facili- 
ties for graduate work in all departments. Circulars 
forwarded, on application, to the Secretary of the 
University. 











115 in, x6 = on. DRILLS. 
115 in. x6 ft. -&L. . 
116 in. x7 ft. D. & H. : 2 Pa Se. S. 
118 in. x8 ft. D, & H, 1 3-spindle Hendey. 
127 in, x10 ft. D. & H. 1 No. 3 4-spindle Garvin, 
1 32 in. x 13 ft. Bement. 1 6-spindle Quint 
148 in. x 18 ft. G. & S. 4 Suspensions, Pond 
1 48 in, x16 ft. Fifield. ” , , 
— SCREW & CHUCK- 
PLANERS ING MACHINES. 
2 16 in. x 16 in. x% ft. 1 No, 2P. & W,, plain, 
Hendey, 1 No. 1 Costello, wire feed. | 
1 24 in. x 4 in. x 6 ft. 1 No. 2 Costello, wire feed. 
Powell. 1 No. 21-2P. & W., wire fd. 
1 28 in. x 28 in. x8 ft. G. 1 No. 4 Windsor, plain, 
&S , 1No.4 Windsor, wire feed, 
1 30 in. x 30 in. x 8 ft.S. 1 No. 2 Niles. 

Sin. P. & W. 
i1tesenm cee So oe 
| Niles. 

1 $2 in. x 26in. x 12 ft MISCELLANEOUS. 
Gray. 1 P. & W. Grant Pattern 
1 36 in. x 36 in. x 12 ft. i ler. 
Powell. 1 48 in. Niles C. W. Borer. 
1 36 in. x 36 in. x 18 ft. 1 48 in. Industrial C. W. 
Sellers. Borer. 
1 54 in, x 54 in. x 20 ft. 172 in. Niles B. & T. Mill, 
Niles. 18 ft. Riveter, * Porta- 
—— ble."’ 
SHAPERS. 1 No. 2 P. & A. Cyl. Borer, 
1 9 in, traveling head, 1 10 in. New Haven Slot- | 
Wm. Sellers. ter. 


SECOND-HAND 


MACHINERY. 
ENGINE LATHES. 1 
Bement. 
1 ll in, x4 ft. ana. 1 16 in. G, & E,, triple G. 


114in. x$ft.6in.Putnam. | 16 in. G. & E., single G. 
1 14 in. x $ ft. 6 in Prentice. 


18 in. Traveling Head, 


Send for New List. Prices on Application. 


THE NILES TOOL WORKS CO., 


138 Liberty Street, New York City. 


SECOND-HAND GAS ENGINES, 


116% H. P. Slide Valve Otto Gas Engine, com- 





plete, with fly-wheel and belt pulley..... $275 

18H. P. Otto Gas Engine, with iron base, 
complete, with fly-wheel and belt pulley. 200 

18H. P. Otto Gas Engine, without iron base, 
otherwise complete .........scccsees eee 175 

17H. P. Charter Gas Engine, with base, fly- 
WHOS ONG HUNSY...0crccoccccccccccecseses 200 

13% H. P. Gas Engine, Upright, with fly- 
wheel and pulley. peneneeees 125 

| 12% H. P. Olds Gas E ngine, " Uprigh two 
fly-wheels and pulley.... R . 185 

12% H. P. Otto Gas Engine, Upright, with 
fly- wheel and pulley....... 140 

Ss. M. YORK, Cleveland, Ohio, 





Bargains 


in 


Second=Hand 
Machinery 


can nearly always 


If 


be had you 
are looking fora 
second-hand mMa- 


a a 


We 


will probably have 


chine us. 


a bargain in just 
Pe) 


what vou want. 


The Garvin Machine Co., 
Spring and Varick Sts., 


51 No. 7th St. 


Philadelphia, Pa. New York. 


| We have rented 


an additional warehouse at No. 65 
South Canal Street. and will place 
in same a large consignment of 
both new and second-hand Machine 


Tools, which will be offered} at 
special prices. 

Almost two hundred machines -in 

stock. . 

Do not fail to write us before pur- 

chasing. 


J. B. Doan & Co., 


68-70 South Canal Street, Chicago. 





A FEW GOOD 


SECOND-HAND TOOLS. 


LATHES. 


}in. x 21 ft. Wilmarth, triple geared, all att’'s 
62 in. x 22 ft. Putnam, triple geared, good as new 
in. x 12 ft. Putnam, C. R. & P. C. feed 
Zin. x 10 ft. Pratt & Whitney, C. R. & P. ¢ eed 
326in. Stevens pulley lathes (old style 

| 2lin. x10 ft. Fitield, C. R. & P.C. feed, heavy 
pattern 
| 20 in x 11 ft. William Sellers, C. R.& P.C. fd.,Al 
19in. x 8 ft. Lodge & Davis, C R. & P. C. feed. + 4 
17 in. x 8 ft. Putnam, R. & F. rest and P. C. feed 
216in. x 7 ft.Grant & Bogart, R. & F. weight res 
213 in. x 5 ft. Pratt & Whitney stud lathes 
212in. x 5ft. Prentice Bros., R. & F. rest 
1l6in. x 6 ft. Roberts, square arbor Fox 
15in. x 6 ft. I ive & Davy Fox monit 
I5in. x 5ft.6in. American Tool & Machine Ce 
square arbor Fox 
Lot of speed lathes, from 10 to I4in. swing 


DRILLS 


60 in. Hilles & Jones, boul makers’ ] 





64 in. Bickford, boiler makers 
ij in. Sellers, back gears and power feed 
34in. Bickford, plain 
26 in. Prentice Bros ick gears and power 
oa Slates, sensitive drill, with chucks 
2 spin Norton sensitive, wit power tee 
i-spindle Lamson gang, wit hucks 
2 3-spindle Gar gang 

PLANERS. 
iSin. x 48in. x 12 ft. 1 nam Machine Co., Al 
42 in. x 42in.x 16 ft. Bement, all parts, g lo 
Hin. x 36in. x 16 ft. L. W. Pond. 
25 in. x Zin. x7 ft. Harrington 
4in.x Min. x S ft. Pratt & Whitney 
Ijin. x 16in. x 3ft.6in. Walters, wit! h k 


as new 












2 16 x Il§in. x 12in. Whitcomb, with ch is 
SHAPERS, 

2 in. Prentiss f tion, withall attachments 

“4in. Walcott shifting belt, all attachment 

24in. Hendey fricti with all attachment: 

16in. Prentiss frictior 

16 in. Betts traveling d, crank 

215in. Hendey fri ns, with all attachment 

15 in. Steptoe crank, with all attachments 
MILLING MACHINES, 

No. 2Grant & Bogert, double column, bk. gear 

No. 2 Brown & Sharpe, plain, back geared 

No. 1 Cincinnati, full universal 

22 in. x Win. x 5 ft. Ingersol abbing 

i-spindle Warner & Swasey valve, nearly new 

No. 3 Hilles & Jones vert l 

No. 3 Garvin hand, without arm 

No. 1% Pratt & Whitney hand, without arm 


PUNCHES, SHEARS AND 
HAMMERS, 


PRESSES, 








P-3 Ferracute power press, 1 n. stroke 

D-73 Ferracute, drawing press, 6 in. stroke 

5 double housing power presses, very similar to 
No. 75 Bliss, strokes ranging from 1 to 6 
in., é ght 5,500 lbs 

Ni Sti press, 2 roke 

2 No. 2 Er presses, 1 in. stroke 

No. 23 Ker in ear, 21 thro 

1,1001b lit “t rfriction iro] 4 e 

80) lb. Merrill friction drop hammer 

600 lb, Pratt & Whitney fr ion drop hamme 

400 lb. Peck poppet p! me 

MW) lb. Peck poppe »p hamme 

50 lb, Bradley uprig 

15 1b. Bradley helve hamn 





Send for complete lists of new and second-hand 
machinery in stock 


PRENTISS TOOL & SUPPLY CO. 


Machine Tools, 
11S Liberty St., NEW VYORK. 
BRANCHES: Chicago, Cleveland, Buffalo, 
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ing system. 
principal cities. 


The Keasey Wood Split Pulley 


has a malleable iron hub. Embodies all the advan- 
tages of iron and wood pulleys, with the objection- 
able features of both eliminated. Compression shaft 
fastening aided by set screws; narrow arms. Bush- 
Agencies carrying stocks in the 


T. D. Keasey Co., 120 to 128 Albion St., Toledo, Ohio. 


Correspondence solicited. 











J. M. ALLEN, President. 
WM. B. FRANKIUIN, Vice-President. 


THE TURNER, VAUGHN & TAYLOR CO., 


CUYAHOGA FALLS, OHIO, U. S. A. 


BUILDERS OF COMPLETE OUTFITS FOR 


TP PIERCE, Second Vice-president: WIRE, WIRE NAIL anp CHAIN FACTORIES. 


See last week’s issue for cut of our 





Write for Estimates. Latest Improved Chain Machinery. 





Lathes, Planers, Shapers ; 


Boring and Turning Machines, 


vertical and horizontal; Milling Machines, vertical and hori- 
zontal; Slotters, Punches and Shears; Plate Bending and 
We make Straightening Machines, Steam and Hydraulic Riveting Ma- 
chines, Steam Hammers, Steam I)rop Hammers, and Special 


O5 7 (Heavy) Machinery. 
Made by 


kinds of Jacks 


Bement, Miles & Co., 


Philadelphia, Pa. 


- 39 Cortlandt St., New York. 
Watson-Stillman Co., 
04 East 438d Street, New York. FOREIGN 


Selig, Sonnenthal & Co., London 


1534. Marquette Building, Chicago 


AGENTS 


C. W. Burton, Griffiths & Co.. ; . London 





Schuchardt & Schutte, 
Fenwick Freres & Co., 
E. Hirsh & Co., 


Berlin, Vienna and Brussels 


Paris 
Stockholm 








NEW PROCESS 
RAW HIDE PINIONS 


For Electric Motors and 
all High Speed Machinery. 


NOISELESS, CLEANLY, DURABLE. 
New Process Raw Hide Bushings. 
f you want a finely made, accurate Speed aS 


Lathe, buy one of ours. Send for catalogue No. 12 
; ; THE NEW PROCESS RAW HIDE CO.. 
Diamond Machine Co.. Patentees and Sole Manufacturers, 


SYRACUSE, N. Y., U.S. A. 


Providence, R. 1., and Chicago, II. 
London : Chas. Churchill & Co., Ltd. 
Berlin ; Garvin Machine Vo. 
Copenhagen : V. Lowener. 
Paris: Fenwick Freres & Co 










Horizontal 

or Vertical 

Spindles, 
or Both. 


Sizes, 
15 to 60 
nches 
Any 

length 


S$ 


THE INGERSOLL MILLING MACHINE CO., 


Box 2777. Rockford, Ill., U.S. A. 





We make engravings 


for anyone desirous of hi wing them made properly. 


These engravings are not the 


cheape st that can be obtained, but the trifling extra cost over the “how cheap’ 


kind is expended in the production of a very wench 


American Machinist, 256 Broadway, New York. 


better printing plate. 
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MORSE TWIST DRILL AND MACHINE CO., NEW BEDFORD, MASS., U. S. 


rW 






MANUFACTURERS OF 


A. 


IST DRILLS, CHUCKS, REAMERS, MILLING CUTTERS, TAPS AND DIES, AND MACHINISTS’ TOOLS. 















_MT.D.&M.CO 





Seif-confidence is the first requisite to great undertakir 





Of 


course you can handle work like this on a lathe. 











“4 
| a‘ 1'4 I'j 
———-,_ 
anna 
SS 
Soft steel shaft .o05 stock removed and finished 10 minutes 
But you can't hi indle it nearly as quickly nor as accurately as you can on a Landis 
Grinder. What's the use in wasting time doing things in the way the old settlers 
did when thére are better ways. You know wh: ut become s of people who don't 
keep up with the procession, especially in matters pertaining to the economical 
handling of machine work. The Catalogue shows the mac ies and deseribes at 
length, ree, 


Landis Tool Company, Waynesboro, Pa., U. S. A. 


Hill, Clarke & Co., Bostonand Chicago. Walter H. Foster, Manager, New York. C. W. Burton, Griffiths & Co., Londor 


Ad. Janssens, Paris. Schuchardt & Schiitte, Berlin and Vienna 





eevee ered eed ve ive NedeNdddvdddverdd evade Nett Z7 


Direct Current Multipolar Generators and Motors 


Standard Sizes, 3—4 H P up. 





0 teats Did The Most Popular Direct — Big Overloads, 
Pole Pieces. Current Machines Made. Highest 
Fixed Commutation , Efficiency. 
Poiat— 
— Ventilated 
No Sparking. Winding. 
Self Alignine— 
Self Oiling Lowest 
Bearings. ‘Temperature. 
Compact Design, <= All Coils 
Strength, | Machine Formed. 
Rigidity, Separately Insulated. 


Westinghouse Electric 


& Mfg. Co., Pittsburgh, Pa. 


New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, Tacoma, Austin. 
Mountain Electric 'Co., Denver. For Canada, Ahearn & Soper, Ottawa. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 
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LATHES, PUNCHES and SHEARS, i‘mces*; “ 0 
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Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 


NEW YORK. 











The G. A. Gray Co., 
Cincinnati, Ohio. 
Manufacture Planers as an exclusive specialty. 





Nothing but Planers! ! 








M ACH INE TOOLS OF ALL TYPES AND SIZES 


... Patterns for 300 Different Types. 


THE NILES TOOL WORKS CO., 


BOSTON. 



























Planers only ! 
YO 


Van a WM) TU. Luvif 


PHILADELPHIA, PA. 


MODERN TOOLS ror MODERN METHODS. 


PULLEYS > Scoring Mills Bending Rolls, Bolt Cutters, Cranes, INJECTORS 
f 


> 
Lathes, Planers, Slotters, Punches and Shears, : 
% 
s 









and > - - ‘ “ 
SHAFTING. 3 “*Cneniee Se iehines, Eten ALL SERVICE. 
atl — 
; = ———————— Se 


Three Groove Chucking Reamers. 


For boring out cored holes, or for enlarging and straightening smaller 
drilled holes, Three Groove Chucking Reamers will be foynd advan- 
tageous. They are stiff, maintain their size, cut a true hole and can be 
used with little danger of breaking. 

THE T. & B. TOOL COMPANY, 


Danbury, Conn., U. S. A. 


Catalogue on application. 
PLAIN AND 


MILLING MACHINES tniversa 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, OHIO. 


EXTENSION BASE. GEAR WHEELS 


Pat. 
end Gear Cutting 


of every description. 


GRANT GEAR WORKS, 


626 Race Street, 











TRADE MARK 


SHAPERS. 


GRANT 


G E A R S 4 Port LADELPHIA. 
OSTON. 

86 Seneca Stree! 
CLEVELAND. 





Send for Catalog. 


Hub Thrust Bearings 


anti-friction, anti-oil 
wasting, anti-heat- 
ing, anti-everything 
but what’s just ex- 
actly right, and first, 
last and all the time, 
dividend getters for 
folk. Particulars 








COVLD™ & EBERHARDT z 
x WEWARK NO \: 
oe 


** DOUBLE TRIPLE QUICK * STROKE (Trade Mark.) 
Gives 100 per cent. more strokes per minute than any other 
Shaper made. Write for our Shaper Catalogue. 


GOULD & EBERHARDT, NEWARK, N. J.. U. S.A. 


Schuchardt & Schutte, general agents, Beriin, Vienna and Brus 
sels; Selig, Sonnenthal & =. London, England; John 
Lang & Sons, Johnstone, Scotland ; White, Child & Beney 
Shaper Agents, Vienna Austria ; G. Koeppen & Co., Shaper 
agents, Moscow, Russia 


inns sae 











sensible 


good 
ready. 


The Ball Bearing Co., 


















July 14, 1808. 











ST. LOUIS. 
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The Flat Turret Lathe 


Does Lathe work accurately up to 2 in 
diameter by 24 in. long. 


Jones & Lamson Machine Co. 
MAIN OFFICE AND WORKS 
Springfield, Vermont, U. S. A. 

A BC and Lieber’s Codes Used. 


English Offices: Room 6, Exchange Building 
Place, Birmingham. G. H. Pond, Manager ; 
and 26 Vall Mall, Manchester, in charge of 
Henry Kelley & Co 

Germany, Belgium, Holland, Switzerland and Austria-Hungary 

2D 


M. Koyemann, Charlottenstraase, 11 usseldorf, Germany 


The Acme Machinery Co.. 


CLEVELAND, O., 


Stephenson's 













Manufacturers of 


Acme Bolt ané 
Rivet Headers. 


Acme Single, 
Double and Triple 
Cutting from 1-8 —~ bb 


Automatic Bolt Cutters. ry Ag lhe 
Also Separate Heads and Dies. 


6é 


GENUINE PAW 
LACE LEATHER 





mr SHULTZ PATENT 
WOVEN LEATHER LINK BELT) 





Dynamo 
BELTING 


EXPORT TRADE A SPECIALTY. 


. “53 d for @rcular 
ST. LOUIS, MO. 





TEETH PLANED TO EXACT CCNE LINES 
700TH CURVE G/VES 


BEVEL Gears 


GLEASON ‘28t = in. 20. 6 ft. 


6 RACE St. ROCHESTER, N.Y. 
Small Screw Machine Work 


a OF EVERY KIND. a 





Bicycle Spoke Nipples. | 


' 1] 


REGINALD WASHBURN, 
WORCESTER, MASS. 


ul 





